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HV1614P 11-65 HV4222DJ 11-95 HV5708DJ 11-130 RBMP693D 12-24 
HV1614PJ 11-65 HV4222PJ 11-95 HV5708PJ 11-130 RCMP690D 12-24 
HV1614X 11-65 HV4222X 11-95 HV5708X 11-130 RCMP691D 12-24 
HV1616C 11-65 HV4522DJ 11-100 HV5808DJ 11-130 RCMP692D 12-24 


HV1616CS 11-65 HV4522PJ 11-100 HV5808PJ 11-130 RCMP693D 


HV1616P HV4522X HV5808X SD2P 12-39 
HV1616PJ 11-65 HV4530DJ 11-100 HV6008D 11-135 SD3AP 12-46 
HV1616X 11-65 HV4530PJ 11-100 HV6008P 11-135 TCO604WG 10-17 
HV1714C 11-72 HV4530X 11-100 HV6008PG 11-135 TNO102N2 7-5 


HV1714P 11-72 HV4622DJ HV6008X 11-135 TNO102N3 


HV1714X HV4622PJ 11-100 HV6810P 11-140 TNO102ND 7-5 
HV1716C 11-72 HV4622X 11-100 HV6810WGS 11-140 TNO104N2 7-5 
HV1716P 11-72 HV4630DJ 11-100 IRF510 8-11 TNO104N3 7-5 
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HV1814CS HV500D 11-105 IRF513 8-11 TNO106N3 7-1 
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HV1814X 11-77 HV500PJ 11-105 IRF522 8-13 TNO110N3 7-1 
HV1816C 11-77 HV500X IRF523 TNO110ND 7-1 
HV1816CS HV501D 11-110 IRF531 8-15 TNO202N2 1-9 
HV1816P 11-77 HV501DJ 11-110 IRF9521 9-1 TNO202N3 7-9 
HV1816PJ 11-77 HV501P 11-110 IRF9522 9-3 TNO204N2 7-9 
HV1816X 11-77 HV501PJ 11-110 IRF9523 9-3 TNO204N3 7-9 
HV30C 11-84 HV501X MP690MD TNO520N2 7-10 
HV30D HV5122DJ 11-115 MP690MP 12-24 TNO520N3 7-10 
HV30P 11-84 HV5122PJ 11-115 MP690P 12-24 TNO520ND 7-10 
HV30X 11-84 HV5122X 11-118 MP691MD 12-24 TNO524N2 7-10 
HV341D 11-88 HV5222DJ 11-115 MP691MP 12-24 TNO524N3 7-10 
HV341MD 11-88 HV5222PJ 11-115 MP691MWG 12-24 TNO524ND 7-10 


HV341MWG HV5222X MP691P 12-24 TNO602N2 7-22 
HV341P 11-88 HV5306DJ 11-120 MP691WG 12-24 TNO602N3 f-22 
HV341WG 11-88 HV5306PJ 11-120 MP691X 12-24 TNO602ND 7-22 
HV341X 11-88 HV5306X 11-120 MP692MD 12-24 TNO604N2 7-22 


HV343D 11-88 HV5308DJ MP692MP 12-24 TNO604N3 


HV343MD HV5308PJ 11-120 MP692P 12-24 TNO604ND 7-22 
HV343MWG 11-88 HV5308X 11-120 MP693MD 12-24 TNO604WG 10-18 
HV343P 11-88 HV5406D 11-120 MP693MP 12-24 TNO606N2 7-14 
HV343WG 11-88 HV5406PJ 11-120 MP693MWG 12-24 TNO606N3 7-14 


HV343X 11-88 HV5406X MP693P 12-24 TNO606N5 


HV345D HV5408DJ 11-120 MP693WG 12-24 TNO606N6 10-19 
HV345MD 11-88 HV5408PJ 11-120 MP693X 12-24 TNO606N7 10-19 
HV345MWG 11-88 HV5408X 11-120 R520 8-13 TNO606ND 7-14 
HV345P 11-88 HV5522DJ 11-125 R521 8-13 TNO610N2 7-14 


HV345WG 11-88 HV5522PJ R531 8-15 TNO610N3 


HV345X HV5522X 11-125 R9521 9-1 TNO610N5 7-14 
HV348D 11-88 HV5530DJ 11-125 R9522 9-3 TNO610ND 7-14 
HV348MD 11-88 HV5530PJ 11-125 R9523 9-3 TNO620N2 7-18 
HV348MWG 11-88 HV5530X 11-125 RBHV341D 11-88 TNO620N3 7-18 
HV348P 11-88 HV5622DJ RBHV343D 11-88 TNO620N5 


HV348WG HV5622PJ 11-125 RBHV345D 11-88 TNO620ND 7-18 
HV348X 11-88 HV5622X 11-125 RBHV348D 11-88 TNO624N2 7-18 
HV4122DJ 11-95 HV5630DJ 11-125 RBMP690D 12-24 TNO624N3 7-18 
HV4122PJ 11-95 HV5630PJ 11-125 RBMP691D 12-24 TNO624N5 7-18 


HV4122X HV5630X RBMP692D 12-24 TNO624ND 
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VN1116N5 
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VN2210ND 


VNO2210NW 


VN2222LL 
VN2406B 
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8-103 
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8-105 
8-107 
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VP0220N3 
VP0220N5 
VP0300B 
VPO300L 
VP0335N1 


VP1106ND 
VP1110N1 

VP1110N2 
VP1110N5 
VP1110ND 


VN2406L 8-107 VP0335N2 
VN2410B 8-107 VP0335N5 
VN2410D 8-107 VP0335ND 
VN2410L VP0340N1 
VN3515L VP0340N2 
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VP1116N2 
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VP1204ND 
VP1206N1 
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VP0106ND - VP0540ND VP1216N1 
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VP0109ND 
VP0116N2 
VP0116N3 
VP0116N5 
VP0116ND 


VP0120N2 
VP0120N3 
VP0120N5 
VP0120ND 
VP0204N2 


VP0204N5 
VP0204N6 
VP0204N7 
VPO206N2 
VPO206N3 


VPO206N5 
VPO206N6 
VP0206N7 
VP0210N2 
VP0210N3 


VP0210N5 
VP0216N2 
VP0216N3 
VP0216N5 
VP0220N2 


VP0545N3 
VP0545ND 
VPO550N2 


VPO550N3 
VPO550ND 
VP0635N2 
VP0635N3 
VPO635N5 


VP0635ND 
VP0640N2 
VP0640N3 
VPO640N5 
VPO640ND 


VPO645N2 
VP0645N3 
VP0645N5 
VP0645ND 
VPO650N2 


VPO650N3 
VPO650N5 
VPO650ND 
VP0808B 
VPO808L 


VP1008B 
VP1008L 
VP1106N1 
VP1106N2 
VP1106N5 
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VP1216N5 
VP1216ND 
VP1220N1 


VP1220N2 
VP1220N5 
VP1220ND 
VP1304N2 
VP1304N3 


VP1306N2 
VP1306N3 
VP1310N2 
VP1310N3 
VP1316N2 


VP1316N3 
VP1320N2 
VP1320N3 
VQ1000N6 
VQ1000N7 


VQ1001P 
VQ1004J 
VQ1004P 
VQ3001N6 
VQ3001N7 


VQ3001NF 
VQ7254N6 
VQ7254N7 
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Product Nomenclature/Ordering 
Information 


DMOS Proprietary Products 
VNO0109N3 


en 


FAMILY TYPE POLARITY FAMILY BVDSS PACKAGE TYPE 
NUMBER DIVIDED BY 10 
A= Lateral DMOS N = N-Channel 01 02 N1 =TO-3 
Arrays 02 04 N2 = TO-39 
03 06 N3 = TO-92 
T = Low Threshold P = P-Channel 05 09 N5 =TO-220 
DMOS Discretes 06 10 N6 = 14-Pin Plastic DIP 
11 16 N7 =14-Pin Ceramic DIP 
V= Vertical DMOS C = Complementary 12 20 N9 =TO-52 
Discretes & Quads (2N & 2P) 13 24 NA = 18-Pin Plastic DIP 
21 30 NB = 18-Pin Ceramic DIP 
Q = Arrays 22 35 NE = 16-Terminal Ceramic LCC 
40 NF =20-Terminal Ceramic LCC 
45 WG = 20 Lead SOW 
50 ND = Die in Waffle Pack 
55 NW = Die in Wafer Form 
60 
(e.g., 09 = 90V) 


CMOS Products 
Encoder / Decoder 


FAMILY TYPE NUMBER OF PACKAGE TYPE 
ADDRESS BITS 


ED = Programmable ED-5 = 5 PJ = Molded Plastic Surface Mount 
Encoder/Decoder DC-7 = 7 J-Lead Chip Carrier 
ED-9 = 9 P = Molded Plastic DIP 
DC = Data Coder ED-11 = 11 X = Dice 
ET-13 = 13 WG = Small Outline Surface Mount 
ET = Encoder/Transmitter ED-15 = 15 
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Smoke Detectors 


Ss D:2 P 

FAMILY TYPE PRODUCT PACKAGE TYPE 
DESIGNATOR 

SD = Smoke Detectors 2 P = Molded Plastic DIP 
3A X = Dice 


HVIC Products 
RB HV0O106C 


ro 


HI-REL FAMILY TYPE PRODUCT ABSOLUTE MAX PACKAGE TYPE 
DESIGNATOR VOLTAGE DIVIDED 
BY 10 
RB = Hi-Rel 883 HV = High Voltage IC 01 46 04 14 25 P = Plastic DIP 
type processing 02 51 06 16 27 C = Ceramic Side Brazed 

03 52 08 18 30 D = CERDIP 

RC = Mil-Temp Testing 04 53 10 20 X = Dice 

only 05 54 12 22 LC = LCC Ceramic 

06 55 (e.g.,22=220V) CF = Ceramic Leaded Chip 
10 56 Carriers with Flat Leads 
12 57 CS = Ceramic Chip Carrier- 
13 58 STD Bent Leads 
14 60 CR = Ceramic Chip Carrier- 
15 341 Reverse Bent Leads 
16 343 DG = CERDIP Gullwing 
7 345 PG = Plastic Gullwing 
18 348 WG = SOW Gullwing 
30 500 DJ = Quad CERDIP J Lead 
41 501 PJ = Quad Plastic J Lead 
42 6810 
45 
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Company Profile 


Success Through Innovation 


Founded in 1976, Supertex designs and manufactures complex 
proprietary and industry-standard integrated circuits (ICs) and 
discrete components for a select range of diverse markets, 
including the medical, data processing, military, telecommunica- 
tions, instrumentation, and consumer product industries. 
Throughout the years the company has developed advanced 
technologies utilizing high-performance Complementary Metal 
Oxide Semiconductors (CMOS) and Double-Diffused MOS 
(DMOS) processes. 


In 1980, Supertex pioneered SMART POWER high voltage inte- 
grated circuitry with its proprietary HVCMOS® technology, a 
merging of the CMOS and DMOS process technologies onto one 
chip. SMART POWER chips have the “brains” and low power 
consumption of CMOS ICs and the high-voltage output of DMUOS 


Product Development Milestones 


Supertex has continued the commitment to new product and 
technology development that enhances and complements exist- 
ing product lines. Supertex is recognized as a world leader in 
SMART POWER and POWER MOSFET innovations. While 
responding to market demands for current products, the company 
is also maintaining a leadership position as an industry innovator 
in our product niches as evidenced by the product development 
milestones listed below: 


Introduced 


1976 Industry leader in CMOS Wafer Foundry technology 


and production. 


1977 Forerunner in VMOS Silicon-gate technology 


development. 

Patent filed for High Power VMOS process. 

First U.L. approved Smoke Detector IC. 

First in the industry to introduce P-Channel VMOS 
Power FETs. 


1978 State-of-the-art High Voltage (500V) Power Fet 


introduced. 


1979 Widest product offering CMOS Encoder/Decoder ICs, 


using Manchester coding. 


Development of combined Bipolar and DMOS 
technologies (Superfet™). 


World’s first 32K CMOS ROM commercially available. 


High Voltage DMOS/CMOS IC technology developed 
for Ultra Sonic Imaging. 
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power transistors. These advanced HVCMOS ICs, as well as 
Supertex’s families of CMOS and DMOS products, provide per- 
formance and cost benefits to give customers a competitive edge 
in developing new products. 


Supertex now focuses on two process technologies, DMOS and 
HVCMOS, which allow for a varied product mix of integrated 
circuits and MOS power field effect transistors (FETs) and arrays. 
The company’s products are targeted for application-specific 
markets, such as ultrasound imaging for medical electronics, flat- 
panel display terminals, and high reliability products for military 
systems. Supertex has demonstrated technological leadership in 
specific product areas that has earned the company international 
as well as domestic recognition. 


1980 Industry Leader in Photo Electric Smoke Detection IC. 


Introduction of High Voltage DMOS Lateral Arrays. 
Highest density 64K and 128K CMOS ROMs 
introduced. 


1981 First to develop fully TTL compatible High Speed 


CMOS HCT Octal Interface Logic Family of 22 ICs. 


1982 First fully integrated Electroluminescent (EL) Flat Panel 


Display Drive chip set (HVO1/HVO2). 
CMOS Encoder/Decoder with byte-wide Data Capacity 
(DC-7) introduced. 


1983 First to introduce 64-line density EL Display Drivers 


(HVO3/HVO4). 


1984 First major printer HVIC design win. 

First Hi-Rel HCT in leadless chip carriers. 

MVIC (40-Volt) and HVIC technologies developed for 
wafer foundry production. 

First Hi- Rel HVCMOS display drivers in industry 

(RB HVO1/HVO2). 


Registered HVCMOS trademark. 


1985 


1986 First to introduce 32-Channel high voltage Matrix- 


addressed LCD Driver (HV60) with three state outputs. 
Introduction of 32-Channel HV51 through HV54 low 


power flat panel display drivers, suitable for portable 
applications. 


1986 Introduction of industry’s first low-threshold P-Channel 1987 Introduction of 32-Channel P-Channnel EL row driver, 


power MOSFET family. HV41 and 42 to be used for high voltage, high current 
First to introduce 8-Channel high voltage level push-pull applications in conjunction with HV51 and 52. 
translator chip (HTO1). Expanding the 32-channel display driver product line to 


a total of 12 products. 
Introduction of 84-lead, surface-mount gullwing ‘ 


packaged for EL flat panel display drivers. Introduction of low power 32-Channel AC plasma flat 
panel display drivers (HV500 and HV501). 


Custom Wafer Foundry 


Supertex specializes in CMOS and DMOS Wafer Foundry pro- short throughput time (i.e., 3 weeks typically). In addition 
duction providing state-of-the-art wafer fabrication for Customer- Supertex can also support back-end packaging and testing 
Owned-Tooling (C.O.T.) production. Standard as well as modi- needs. 

fied processes can be produced per specific customer require- 

ments thus providing the highest possible yields and quality. The following table lists the process types that can be accommo- 
Engineering runs and preproduction volumes can be run with very dated by Supertex in Custom Wafer Foundry production: 


Data Format Feature Size 
TMetarGaieomos Masks mS 
[MetarGatePMOS «| Masks S| 
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Application Notes 


Power MOS Transistor Electrical Performance 


The electrical behavior of power MOS transistors has been 
explained by numerous authors. A different, and non-traditional 
way of viewing their behavior arises when the device structure is 
closely examined. The source and body regions comprise one 
side of a diode, with the drain region being the other side. A 
voltage on the gate allows carriers to flow from source to drain 
through an induced surface channel. Figure 1A shows the forward 
and reverse current vs. voltage characteristics of a diode, while 
Figure 1B shows the current vs. voltage characteristics of a power 
MOS transistor. 


A power MOS transistor is characterized by a set of parameters 
different in many ways from a bipolar transistor. The parameters 
specified in a power MOS transistor data sheet are defined and 
briefly explained below: 


A. VesctHy ~ The gate threshold voltage. It is defined as the voltage 
from gate to source required to produce a specified drain 
current. For ease of measuring, the drain is commonly shorted 
to the gate. (The measurement circuit is shown in Figure 2.) 


Threshold current is usually measured at a current in the range of 
1 to 10mA. (Threshold voltage measurement can be normalized 
to the amount of source perimeter when comparing different size 
transistors. Full current is usually obtained at V.. = Vest) +8 
volts (N-channel). The threshold voltage is a function of tempera- 
ture as shown in Figure 3 for a 500 volt Supertex VNO3 transistor. 
The decrease in the measured value of Visit) is primarily caused 
by thermally generated carriers or leakage current that add to the 
induced surface current flow, thus decreasing the amount of 
applied voltage needed to obtain a specified current. 


B. lagg — The gate to body leakage current. It is measured with 
drain and source at ground, and gate biased to specified 
voltage. NOTE: Due to input capacitance, large die size MOS 
transistors may prove difficult to measure with automatic test 
equipment, unless a preconditioning test is performed to 
charge the gate capacitance prior to test. (See Figure 4 for the 
measurement circuit.) 
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A. Diode characteristics B. Gated diode characteristics 


Figure 1. 


This leakage current results from current flow through the insulat- 
ing layer of silicon dioxide surrounding the gate. Typical DC- 
leakage currents are in the picoampere range between the 
temperatures of -55°C and +200° C. This value is well below the 
level of concern in most power conversion circuits. When an on- 
chip diode is incorporated between the gate and the source, the 
leakage current, which is that of a reverse-biased diode, doubles 
approximately every 10°C. 


C. |,,,— The zero gate voltage drain current or offstate leakage 
current. It is determined by applying specified voltage from 
drain to source (with gate shorted to source) and measuring 
the resulting current. (See Figure 5 for the measurement 
Circuit.) 
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Figure 2. N-Channel Vesithy Measurement 
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Figure 4. N-Channel |... Measurement 


Figure 5. N-Channel |_.. Measurement 


DSS 


Figure 6. N-Channel BV... Measurement 
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Figure 7. N-Channel G,, Measurement 


This leakage current is that of a reverse-biased diode. As with a 
reverse-biased diode, this current is a measure of the integrity of 
the structure and may degrade under extremes of voltage and 
temperature. 


D. BV, — The breakdown voltage of drain to source with gate 
shorted to source. It is determined by forcing a specified 


current from drain to source and measuring the resulting 
voltage. Properly designed DMOS transistors should not have 
a latchback breakdown and a low current measurement is 
sufficiently accurate. (See Figure 6 for the measurement 
Circuit.) 


This parameter is most likely to degrade if exceeded for an 
extended period of time in high voltage applications, because of 
the large current (and, hence, high power dissipation that may 
occur). A lower clamping breakdown voltage diode from source- 
to-drain will prevent degradation of the parameter. 


E. g,,org,, — The small signal forward transconductance. It is the 
ratio of Al,/AV,,, measured for a 10% change in drain current 
at a specified quiescent drain bias point. 


This parameter depends on device structure as shown in the 
equation below (see Figure 7 for measurement circuit): 


uoff Ze 
Om = — (Ves - Vestn) 
OX 
where Z Source perimeter 
L. Channel length 


Von = Effective carrier mobility 


Cay Gate Dielectric constant 
lay = Gate oxide thickness 


These parameters are shown in Figure 8. The forward transcon- 
ductance is proportional to source perimeter, hence proportional 
to chip area. For a given device area, maximizing the source 
perimeter results in a maximum value of gm. This parameter is 
also increased by decreasing the gate dielectric thickness, but 
this approach limits the total voltage swing on the gate because 
of the dielectric strength of silicon dioxide (60V/1000A of SiO,). 
Typical gate oxide thicknesses are in the 1000A range. In power 
MOS structures, the transconductance vs. V_,. varies as shown in 
Figure 9 for a 500 Volt VNO3 power MOSFET. 


F. Rosion) — The static drain-source on-state resistance. It is 
measured as the drain-source voltage divided by the drain 
current at specified values of drain current and gate source 
voltage. (See Figure 10 for the measurement circuit.) 


The on-state resistance of a high voltage MOS transistor is 
dominated by the resistance of the drain region. For a given 
breakdown voltage and device area, there is a minimum value of 
Rosion): The variations in source geometrics and body-to-drain 
breakdown structures discussed earlier are all aimed at realizing 
this minimum Rog oy) value. In device operation, Rosion) may 
appear to be considerably higher than at room temperature. This 
behavior occurs because the heating of the device decreases the 
carrier mobility, thus reducing the current for a given voltage. This 
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Figure 8. Parameters Affecting MOSFET Transconductance 
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Figure 9. Transconductance vs. Drain Current or Gate- 


Source Voltage for the VNO3 


Figure 10. N-Channel Rp<o,, Measurement 
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behavior for a500 volt VNO3 transistor is shown in Figure 11. This 
negative feedback characteristic is the key to power MOSFETs 
thermal stability. 


G. Dion) ~ The on-state drain current. It is measured at specified 
values of drain-source and gate-source voltage. NOTE: To re- 
duce heating of the device, this should be performed in a pulse 
mode, or with an adequate heat sink. (See Figure 12 for meas- 


urement circuit.) 


The on-state drain current is proportional to the amount of source 
perimeter and the total chip area. Since current flow causes 
device heating, the pulsed value of loon) is considerably greater 
than the steady state value because of the increasing value of 
Rosion) with temperature. This specific behavior is shown by the 
dotted line for the VNO3 in Figure 13. 
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Figure 11. R as a Function of Temperature for the VNO3 
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Figure 12. N-Channel | Measurement 
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Figure 13. Icon) as a Function of Gate-Source Voltage for the 
VNO3 


H. Capacitances — Power MOSFETs are characterized by three 
Capacitances: 


1. Cog: Input capacitance 
2. Cogs: Common source capacitance 
3. C.cg: Reverse transfer capacitance 


These measured capacitances are related to device structure as 
shown in Figure 14. We see from this figure that the value of C,.. 
for a dual layer access structure will be correspondingly greater 
per unit area than an interdigitated structure. With these capaci- 
tances, a simple small signal equivalent circuit may be derived as 
shown in Figure 15. This equivalent circuit is also useful in more 
elaborate transient analysis. These three capacitances have 
been measured over temperature, with no appreciable tempera- 
ture dependence found. 


Conclusion 


The power MOS transistor is a device with its own set of electrical 
parameters. These parameters depend on the device structure. 
The success with which power MOS transistors are used will 
depend on adesigner’s understanding of these electrical parame- 
ters and their limits. This article has attempted to link the perform- 
ance of power MOS transistors to their optimum design and 
processing and to establish some physical limits for optimum 
performance. 


Source 


C;..= Cos + Cag (unguarded) 
Cis * Cag (guarded) 


Coss * Cas + Cag (unguarded) 


Drain Cas 


Figure 14. VMOS Transistor Capacitance 


Figure 15. FET Equivalent Circuit—Small Signal 
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Low-Threshold MOSFETs: 
Structure, Performance and Applications 


Since an increasing amount of attention is being focused on 
system interface from low-level logic, the need for higher current 
and/or low on-resistance at drive levels of only 3-5 volts has 
become a major concern. Supertex has always known of the 
importance of the gate drive consideration and has been offering 
N-channel low-threshold devices with threshold voltages of 2.4 
and 1.6 volts for many years. Additionally, standard and low- 
threshold versions of P-channel DMOS devices are available. To 
understand the reasons that low-threshold processing requires 
very specialized techniques, one needs to understand the DMOS 
structure. 


DMOS Structure 


Most double-diffused MOS (DMOS) structures have very similar 
cross-section characteristics, as shown in Figure 1. For conduc- 
tion to occur, a channel of electrons is needed between the gate 
and the source. This potential produces an inversion layer called 
the channel. The depth of this layer is the limiting factor in allowing 
current flow between the drain and source terminal. The greater 
the voltage applied, the deeper the induced channel; resulting in 
more current flow. The voltage needed to invert the channel 
region is called the threshold voltage Vesithy: However, when 
examining most manufacturers data books, one finds Vesith) de- 
fined as the voltage needed to produce a specified drain current 
(|). This differs from the theoretical definition of knowing when a 
channel is produced, which is of little interest to power MOSFET 
users. Comparing Vesith) at the same |. simplifies the analysis of 
databook parameteric guarantees, allowing the designer to 
compare the product to actual needs. 


The control of the threshold voltage is dependent on many factors, 
such as dopant concentration, gate-to-silicon work function and 
surface change. The greater the body dopant concentration, the 
larger the applied voltage needed to produce a channel, which 


Poly 


Gate 


drain 


Figure 1. Double Diffused MOS (DMOS) 
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translates to a higher threshold voltage. One method of reducing 
threshold voltage is to reduce the body dopant concentration until 
the required Vesith) is met. This technique by itself is dangerous 
because it degrades other device parameters. The first and most 
important of these is drain-source breakdown (B,,...), which is a 
result of certain conditions, most commonly punch-through. 
Punch-through is defined as the drain voltage needed to create an 
electric field connecting the drain and source, as shown in Figure 


2, at voltages less than the actual B,., rating. 


The susceptibility to punch-through increases dramatically as the 
body dopant concentration is lowered. There is an optimum body 
dopant level that is needed in order to stay away from the punch- 
through mechanism, but this concentration is too high for low 
thresholds. This is one of the reasons why P-channel devices 
typically have higher thresholds, because the optimum body 
dosage is higher than N-channel FETs. 


Another technique, used by some manufacturers, is to lower 
threshold by reducing the gate oxide thickness. Again, there are 
tradeoffs using this method: (1) The input capacitance increases 
which will effect the switching speed efficiency and (2) the 
maximum gate voltage rating is decreased, making it more 
susceptible to input voltage spikes. 


Supertex has developed a proprietary technique to successfully 
lower threshold voltage without these major tradeoffs. This 
method mainly depends on modifying the diffusion profile and 
altering the charge distribution to produce low-threshold N- and P- 
channel devices. This process, which makes use of Supertex’s 
interdigitated design structure, allows typical thresholds of 1.1 


Electric Field 
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Figure 2. Electric Field Connecting Drain and Source 


| ss PartNumber Number 


Vesithy 
Gate Threshold Voltage 


D ON) On-State 
Drain Current 


Ros ON) State Drain- 
to-Source On Resistance 


Table 1. Comparison between power MOSFET 


volts for N-channel and 1.8 volts for P-channel, DMOS devices. 


An added benefit of Supertex’s design is the lower input capaci- 
tance achieved by the interdigitated geometry, rather than the 
more conventional closed cell approach. “The Ideal Interface,” an 
article published in Supertex’s DMOS applications booklet, dis- 
cusses these geometric considerations. As stated in the article, 
less charge is needed to control the device input. Therefore, it can 
be concluded that a lower threshold device will start conducting 
earlier for a given gate drive and allow control of larger drain 
current than a higher threshold device. 


The availability of such low-threshold DMOS devices insures the 
performance needed to be driven by low level logic systems, in 
which the maximum voltage available is only 3-5 volts. 


Performance Advantages 


With the first device shipped in 1982, Supertex was the pioneer in 
low-threshold DMOSFET technology and still maintains a per- 
formance edge over other manufacturers. Supertex currently 
supplies the lowest threshold power MOSFETS in the industry. A 
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Figure 3. Typical Transfer Characteristics 
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and standard threshold Supertex device 


threshold voltage of 1.6 volts for N-channel and 2.4 volts maxi- 
mum for P-channel clearly supports this claim. 


Supertex measures threshold voltages at |, = 1mA, 2.5mA, and 

10mA for small, medium and large-sized devices, respectively. 

Although some manufacturers use test conditions as low as |, = 

250uA for large devices, Supertex devices, in comparison, still 

have lower values of threshold voltages at higher values of |,. See 
Table 1 fora comparison between a popular power MOSFET and 

a standard-threshold Supertex device. 


A true comparison can be made by normalizing the value of the 
| test condition. The threshold voltage for VN1210N5 will be 
lower than 2.4 volts, maximum, when it is tested at |, = 250uA. 
Supertex’s test conditions therefore portray a realistic picture of 
the device's capabilities at low V... conditions. 


The threshold voltage is an important indicator of performance at 
low V., conditions because a device that starts conducting at a 
very low bias will exhibit good characteristics under such condi- 
tions. In fact, Rosion)’ maximum, and lovon)’ minimum, at low V.., 
conditions are much more important than just the threshold 
voltage value because quiescent gate voltage conditions are 
usually at least a few volts above the V,,..,,. value. Figure 3 shows 
the transfer characteristics of a standard- threshold and a low- 
threshold device. For example, if the drain current requirement is 
100mA, TNO520N3 will typically need V., = 1.8 volts and 
VNO0220N3 will require 2.8 volts to achieve this value. Incase a2.8 
volts drive is not available, as in many applications, a VNO220N3 
will be incapable of functioning in the circuit. In spite of the TNO5 
die being half the size of a VNO2, the TNO0520N3 performance is 
far superior at low gate to source voltages. 


When confronted by low gate drive voltage, a designer basically 
has two choices: 


Approach 1: Use a large industry-standard-threshold device to 
obtain the required low Rosion): maximum, and 
loVON)? minimum, values. lovoN) can be obtained from 
the transfer characteristics and Rosion) values will 
be read off the typical saturation or output charac- 


teristics. 


Approach 2: Compared to the device used in Approach 1, use a 
relatively small (die size), low-threshold device to 
achieve the desired loon) and R,, sion at the given 


minimum gate-to-source voltage. 
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Figure 4. Motor of a Fluid Injection Pump 


Comparison of Approach 1 and 2 


1. Large die always have larger parasitic capacitance and conse- 
quently slower switching speeds. This could pose a restriction 
in many applications, where limited gate drive charging current 
is available. 


2. Large die must be accommodated in large packages, and this 
may result in unnecessary waste of board space. For example, 
the total volume occupied by a TO-220 package including 
stand off could be 8 to 10 times more than a TO-92 package. 


3. A judicious choice using smaller die in a smaller package can 
result in considerable cost savings. With more silicon and 
several times the raw material content for packaging, a low- 
threshold TO-92 will definitely be a much more cost-effective 
alternative. 


Supertex publishes Rosco)? maximum, and |, ON) minimum, 
specifications at V.. = 5 volts (see Table 1). This data is very 
useful to a designer because it is always desirable to rely on 
guaranteed values instead of typical curves. Typical curves are 
based on a high statistical probability of the majority of devices 
closely meeting values on the curves. They do not 100% guaran- 
tee performance of all devices. Manufacturing tolerances and 
some variations from one fabrication lot to another are likely to 
cause lower than expected values of these parameters. Depend- 
ing entirely on curves tends to be risky for production runs even 
if prototypes built earlier perform satisfactorily. 


The combined effect of low-threshold voltage and low-input 
capacitance is ease of drive, which is a key consideration in most 
circuits employing power MOSFETs. What better trait can a 
designer expect than a small amount of charge controlling high 
voltages and large currents? These low-threshold FETs from 
Supertex are ideally suited to interface low-voltage logic to the 
outside world. 


Applications 


Low-threshold power MOSFETs play a key role in circuit design 
whenever there is alow gate-to-source voltage situation. Conven- 
tional devices are often very inefficient and sometimes unusable 
in some applications as follows: 


e Handheld, battery-operated equipment requiring satisfactory 
operation at low/end-of-discharge voltages. This is necessary 
for complete utilization of battery energy. Inadequate turn-on of 
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a FET can cause two problems: A) loss of control signal or 
data; or B) loss of power due to resistive losses. Supertex TN/ 
TP series devices are being used for a variety of data acquisi- 
tion and remote-control applications. 


e Medical equipment with battery back up is another popular 
application. Figure 4 shows the motor of a fluid injection pump 
powered by the utility supply and backed by a NiCad battery. 
The V., = 6 volts condition demands carefully attention, be- 
cause the Rosion) has to be low in order to ensure a low drain 
to source voltage drop. A large voltage drop can A) affect motor 
performance, and B) cause high I?R losses, reducing system 
efficiency and battery back-up time. 


Photovoltaic 
Diode Stack 
+ 
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AA 


Control 
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Figure 5. Photovoltaic Drive Scheme 


e Solid-state relays utilize optically-isolated drive schemes for 
isolation purposes. Figure 5 shows a commonly-used pho- 
tovoltaic drive scheme. Usually alow voltage is available to turn 
on the FET to meet the relay’s assured R_,<4,) Specifications. 
Precautions are taken to avoid excessive drive since the charge 
applied during turn-on must be quickly discharged.during turn- 
off. Turn-off circuitry is not shown in this simplified schematic. 


e Figure 6 shows a simple charge pump converting 5vdc to 
12vdc. The key parameter for efficient functioning of this circuit 


is Rosion) at Veo = 5 volts. 


Figure 6. Charge Pump Converting 5vdc to 12vdc 


e Telephone. handsets encounter wide variations of voltage 
during normal operation (Figure 7). While the DC voltage 
appearing across the unit may vary from approximately 3 to 25 
volts when the phone is off the hook, high voltage AC ringer 
signals and associated transients have to be handled safely. 
Moreover, atmospheric disturbances (e.g., lightening and RF 
radiations) are picked up by the lines, inducing high voltages 
which are suppressed by MOVs, gas discharge tubes, etc. (not 
shown in the figure). 


—O O 
Hook-switch 


Receiver 


Dialer 
TNO524N3 IC 
Mute 
O/P 


Supertex low-threshold TNO5 devices used for the pulser and 
mute switch operate satisfactorily, even at voltages as low as 3 
volts. A TN0524N3’s guaranteed loon) minimum = 100mA at V.. 
= 3 volts is more than adequate for this purpose. 


Advances in low-threshold power MOSFET technology offers 
several useful choices to a designer. Circuit design for many 
applications are simplified and use of components minimized. 
Consequently, system complexity is reduced and reliability en- 
hanced. All these benefits combined with the cost-effectiveness 
of the devices makes the low-threshold FETs an excellent choice. 


(240V 
Constant-current 
Device) 


Figure 7. MOSFETs in a Telephone Handset 
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Application Notes 


Basics of EL Panel Drive Techniques 


Thin film electroluminescent (EL) panels operate on a principle of 
successive pulses of opposite polarity. These pulses must ex- 
ceed a threshold of approximately 200V for the panel to emit light. 


A flat panel display is a sandwich of phosphor material with 
dielectric coating on either side; transparent ITO (indium Tin 
Oxide) row electrodes on one side and column electrodes on the 
opposite side. These layers are built up on a sheet of glass to form 
a very thin, lightweight display panel. 


Since the drive electrodes are dielectrically isolated from the 
phosphor material, and each other, the display panel exhibits a 
capacitive load to the drive electronics. On larger panels this 
capacitance can be quite high. Surge currents can be large, 
therefore coupling from the row to the column electrodes should 
be considered. 


The drive electronics used to operate the panel are organized in 
a manner to surround the display panel with contacts as shown in 
Figure 1. 


Generally, the row electrode electronics supply the major portion 
of the threshold voltage, called the scan pulse, and the opposite 
polarity “refresh” pulse , which is necessary for the panel to emit 
light. The refresh pulse is usually applied to all rows at one time 
while the scan pulse is applied to one row at a time (starting with 
row #1), similar to a television raster scan. 


Depending on the data to be displayed in each column, the 
column electrode electronics supply a voltage of opposite polarity 


Left Row 
Enable /Data 


Right Row 
Enable/Clock 


Bottom Data Input 6 
Column Clock Q 
Column Enable 
Column Latch O 


(512 X 256 pixels) 


to the row scan pulse. This combination of row and column voltage 
across the phosphor will exceed the threshold and cause the 
phosphor in areas between the energized row electrodes and the 
energized column electrodes to glow. This sequence, applied to 
successive rows, Causes certain portions of the display to be 
illuminated. . 


Because the phosphor requires successive pulses of opposite 
polarity to operate, an opposite polarity refresh pulse is applied to 
all row electrodes simultaneously while the column drivers are 
kept at ground. The sequence then begins again at row #1 with the 
next frame of data. Figure 2 is a representative timing diagram of 
the signals applied to a TFEL panel showing the first four rows and 
the first column. 


Due to the fact that the phosphor illumination threshold has a 
slope of illumination versus applied voltage within a short range, 
the column drive electronics can be made to vary the applied 
voltage within this range, dictated by the intensity of light desired 
for a particular element on the display. By this means, a grey 
shade image can be created using the EL display. 


Row Drivers (HV02, HV03, HV05) 


To allow the open drain outputs to provide the opposite polarity 
pulses to the panel, the sources of the output MOSFETs must be 
switched between the different voltages required for the panel. 


Electroluminescent 
display 


Figure 1. Block diagram of the driver system for a TFEL (Thin Film Electroluminescent) panel. Note that the column drivers have 


two data lines with interleaved pixel data. 
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Figure 2. Simplified diagram illustrating row and column timing to operate an EL Panel. V 
and V,,, pulses in the previous frame of information. 
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Since these MOSFET source connections are connected to chip 
ground, the entire device needs to be isolated or “floated” from the 
system ground. The control signals to the row driver chips 
therefore must be opto-isolated from the system ground. Figure 
3 shows a simplified way to accomplish this. 


The two high voltage supplies are switched to the row substrate 
(driver chip ground) using MOSFET switches. Application of the 
voltages to the panel is as follows: the refresh pulse is applied to 
the entire panel at the same time by pulsing on “C,” forward 
biasing the body-drain diodes on all row outputs. The panel is 
returned to ground by pulsing “D” while having all the row driver 
outputs on. The scan pulse is applied, one row atatime, by pulsing 
on “A” while the selected row output is on. The selected row is 
returned to ground by turning on “B.” The next row to be scanned 
is then selected, and the scan is repeated; first “A,” then “B.” When 
the entire panel has been scanned, the refresh sequence is 
executed; first “C,” then “D.” The scan cycle then begins again. 
In this way the proper voltages and sequences are applied to the 
panel for operation. 


- - 
J lL_—_—_— — 14 
JL .--J'. 4 — 
J -_¥_§—¥— + L—_ 


Pixel Off 


VScan 


acr Only lights pixels that were turned 


Monolevel Column Driver (HV04, HV06) 


The column drivers are used to apply the data to be displayed onto 
the panel. The data for each row of picture elements (pixels) is 
loaded into all the column drivers serially and latched into the 
output latches. The outputs are thus turned to their desired state, 
and then the high voltage (V,,,,) is applied. Columns selected for 
data display are connected to V,,, through the CMOS output and 
are pulled up to V.. The combination of the column V,,,, and the 
selected row voltage will cause selected pixels to light in that 
particular row. 


During the time that the data for one row is being displayed, the 
data for the next row is being loaded into the shift registers, 
awaiting the display of the next row. When arowis completed, the 
column driver V,,, is brought low and the data waiting in the shift 
register is loaded into the output latches. The cycle then begins 
again for each successive row. 


The column drivers are designed with a serial shift register output 
for use in cascading the column drivers together. This allows the 
data for one row to be loaded serially, using one serial input at the 
first column driver device. 


Grey Scale Column Driver (HV01) | 


This device is designed to take four data inputs in parallel into four 
shift registers. The data is then taken from equivalent stages of 
each shift register and converted to an analog level, 1 of 16 
between ground and V.,,,. this is done by a digital counter using 
four bits of input data. The counter is preset with data counting 
down to turn off a transistor. This transistor isolates a ramp input 
(VR) from an internal storage capacitor, which controls a CMOS 
output stage. The output voltage therefore represents the value of 
the ramp voltage (VR) at the time the counter for each output 
counted down. This voltage, applied to the column of the panel, 
combines with the row scan voltage to vary the light output from 
each pixel in the selected row. 


Panel Brightness 


The varying brightness of an EL panel by voltage variation can 
only achieve a limited range. Dramatically increased panel out- 


+190V Refresh 


Refresh 
Power 
Supply 


System 
Ground 


Q4 
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put, such as required by panels to be operated in direct sunlight, 
requires another method of increasing output. This is done by 
increasing the panel frame rate, or refresh rate. Normal CRT 
based systems work on a 60Hz frame rate. Most applications of 
EL panels replacing CRTs, then, also operate at this rate. This is 
fine for office and home use but does not provide enough 
brightness to accommodate most military applications. By in- 
creasing the refresh rate up to tenfold, a dramatic increase in 
brightness can be achieved. 


This increase in refresh rate requires some changes in the column 
driver configuration. Instead of cascading all the column drivers 
together, each column driver shift register input is driven in parallel 
by the controlling system at the same time. This increases the 
number of data lines required but allows the data to be loaded 
much faster, enabling the faster frame rates desired. The row 
drivers are used at a much slower rate, so no changes are 
required to achieve faster operation. 
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Opto 
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Q1,Q4 = VNO345N5 450V 
Q2,Q3 = VNO335N5 350V 


Figure 3. Row driver panel switching block diagram. 
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Application Notes 


Cascading Encoder-Decoder 


The Supertex family of Encoder-Decoder devices allows address 
matching of up to 32,768 different codes. Four bits of data can be 
sent to up to 2048 different receive devices. This has been 
adequate for the vast majority of applications. Some applications, 
however, require even more addressing capability than the larg- 
est part can offer. 


A cable TV control system, with which a cable company would 
want to control operation of all the decoders in their area, is one 
application in which the possible remote addresses could number 
more than 32,768. Another possible use is remote meter reading 
of domestic and industrial power meters by the local utility 
company. This offers tremendous savings in labor costs over 
manual meter reading. Both of these applications require a low 
cost, simple means of implementing single unit identity coding of 
a large number of remote devices. The Supertex ED devices offer 
this capability. 


SIGNAL 
INPUT 


Mode of Operation 


Figure 1 shows a simple means of cascading two ED devices to 
allow more than 1.07 x 10° addresses. The basic requirement for 
using this design is that the transmission into the receiver consists 
of two ED-style data packets (preamble and data) separated by 
a short interval. The first data packet will go to the primary ED 
device (ED #1) and the second data packet will go to the 
secondary ED device (ED #2). These groups of two data packets 
must be separated by a much longer delay. Figure 2 is a timing 
diagram of the operation of this cascaded receiver. 


On initial condition, in which the receiver is waiting for an address 
group to arrive, one-shot IC #1 enables the incoming signal into 
the Start/Data Input (SDI) of ED #1 while disabling the path to ED 
#2. When the group arrives, the first data packet is input into ED 
#1. When this data packet, both preamble and data, have been 
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Figure 1. 
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Figure 2. 


received by ED #1, the Data Valid (DV) signal will go high, 
triggering the one-shot. This will disable the SDI input to ED #1. 
lf the data in data packet 1 matched the address data on the ED 
#1 data pins, then ED #1 Decode/Data Output (DDO) pin will also 
go high. This and the triggered one-shot enables the path from the 
signal input to the SDI pin of ED #2. The second data packet will 
then be received by ED #2 and compared to the data input pins. 
lf the address matches, the ED #2 DDO will go high. 


The one-shot timing must be set to allow data packet 2 to be 
completely received before the one-shot times out and returns to 
the off condition. This time period will vary depending on the 
transmission speed of the communication link and the ED speed 
used. After both data packets have been received and the one- 
shot has timed out on all the receivers in the system, the 
transmitter can then send out a new address group. 


Address Decode 


The circuit shown in Figure 1 and described in the previous sec- 
tion implements the address decode function. The DDO pin on ED 
#2 should be connected to a device that operates on a positive 
going edge to signal the correct addressing of both ED #1 and ED 
#2. 


Different combinations of ED devices can give a different number 
of possible addresses. The following table illustrates these pos- 
sibilities: 

ED#1 | ED#2 |  #of possible addresses 

ED-15 ED-15 1,073,741 ,824 

ED-15 ED-9 16,777,220 

ED-15 1,048,576 


The ED-9 cannot be used in the ED #1 position because it does 
not have a DV output available. 
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Address and Data 


Often it is necessary not only to address a particular device within 
a large number of devices in a system, but also to send some 
amount of data only to that device. The ED-11 and DC-7 devices 
easily implement this capability in the cascaded design. Figure 3 
illustrates a data transmission variation of the cascade circuit. 


The input controls for ED #1 and #2 operate the same as for the 
address matching case. In this case, however, the Serial Data 
Output (SDO) and Data Clock (DC) of ED #2 are connected to a 
4094 serial to parallel shift register. The SDO is connected to the 
Data In pin, while the DC is connected to the Clock pin to clock the 
data into the shift register. The rising edge of the ED #2 DDO 
signal is converted to a pulse and used to transfer the data from 
the shift register to the parallel output latches of the 4094 if the 
address match is detected. The DDO pulse is also available from 
the receiver system as an interrupt to the external circuitry 
signalling the arrival of data from the transmitter. 


/ED #1 | ED #2 | DataBits | Address Combinations | 
FED-15/0C7 | 8 | 4194904 
ED [oc-7 | 8 | 4098 


* The special cases noted above represent a situation in which 15 data bits must be 
received. This is implemented by using ED #1 only for address matching and using 
ED #2 only for data reception. To receive 15 bits, two 4094s must be serially 
connected to form a 16 bit shift register. The Data Valid (DV) output of ED #2 would 
be connected in place of the DDO output to strobe the data into the latches of the 
4094s. 
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Figure 3. 


Transmitter 


The transmitter used to address this receiver design would 
normally be microprocessor controlled, with a peripheral adapter 
port connected to the data pins of an ED-15 device. The data pins 
could be changed to implement the data packet #1 and #2 by the 
much faster microprocessor. Alternatively, two ED-15s could be 
OR-gated to a transmission media and controlled by normal logic. 


Conclusion 


This application should help implement a simple low cost means 
to address a large number of remote devices in an addressing 
system. If there are any questions or suggestions for improve- 
ment, please contact the applications engineering department at 
Supertex. 
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Application Notes 


DC-7, ED-5, ED-9, ED-11 Applications 


The Supertex “ED Family” of remote control encoder/decoder 
chips has almost unlimited uses. To make the user aware of some 


of the salient features of these unique ICs, we have put together’ 


this application note. When used in conjunction with the data 
sheet for these parts, most of the questions that may arise from 
attempts to design systems around them may be answered. 


Remote Control Systems 


As electronic systems become increasingly more sophisticated, 
the need to perform certain functions at a distance becomes 
increasingly important. In many cases, the need arises for central 
automatic control of remote operations. Here, too, remote control 
devices are necessary. Until recently, remote control of various 
functions required a plethora of discrete circuits, raising the cost, 
in many cases, to prohibitive levels. Recently the MOS LSI 
industry has responded with integrated circuits of varying useful- 
ness and complexity. Most of these ICs are geared to perform a 
single task such as opening garage doors, controlling TV func- 
tions, and the like. Until now, all remote control ICs were sold in 
a set; i.e., a separate encoder and decoder. The Supertex EDs on 
the other hand are a single chip. The encode/ decode function is 
determined by a programming pin, which is tied to V.,, for the 
encode function and V.,.. for the decode function. Having only one 
chip reduces the complexity of purchasing remote control. Spares 
are easier to stock, and reliability is enhanced. 


4049 OR 4069 TRIGGER CIRCUIT 
1 KHz 


The Supertex EDs 


In addition to the “lock-and-key” feature of ED codability, the ED- 
11 has the feature of being able to transmit and receive 4 
additional bits of binary data which are available at the decoder’s 


output. The DC-7 has 8 bits of data. These can be used to perform 
tasks such as channel recognition (with digital readouts), micro- 
processor interface and event sequencing. This feature makes 
the ED family of encoders/decoders extremely versatile. 


Simple, Two-Wire Interface Utilizing ED-15s 


The basic application for the ED-15 is the simple two wire 
interface. This configuration is useful for optimizing ED parame- 
ters such as encoder/decoder frequency stability, and lockup 
time. It is also a useful way of observing waveforms and can be 
invaluable for troubleshooting a more complicated system using 
other transmission media. 


In Figure 1, the output is not latched and will stay high only so long 
as the trigger circuit keeps cycling the encoder. The CMOS 
oscillator is necessary to produce the start pulse. By utilizing an 
oscillator, it is possible to get a continuous data stream. This is 
useful for observing all waveforms involved. The start pulse 
oscillator can even be used to trigger the scope, making the 
waveforms easy to sync. The wire used can be just a jumper when 
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Figure 1. Basic Two-Wire ED System 
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both encoder and decoder are on the same breadboard, but 
twisted pair or shielded cable should be used for long runs. 


ED-11, DC-7 System Utilizing Hardwire 
Transmission and Output Latches for 
Additional Data 


As stated earlier, one of the great features of the ED family of 
encoder/decoders is the ability of the ED-11 and ED-5 to transmit 
4 bits of binary code along with the “lock-and-key” recognition bits, 
the DC-7 to transmit 8 bits of binary code along with the “lock-and- 
key” recognition bits, and these 4 or 8 bits to appear at the data 
clock output of the receiver. This feature allows the transmission 
of useful data instead of just the “code valid” output common to 
other so-called remote control encoder/decoders. The following is 
an adaptation of the hard-wired system seen above. The differ- 
ence is that even though an ED-15 is used for the encoder, an ED- 
11 is used for the receiver, and this data is decoded for use as a 
parallel latched data bus. Of course, since the last 4 bits in the ED- 
11 are used as actual transmitted non-dedicated data, it has only 
2048 different possible code combinations instead of the 32,768 
combinations possible with the ED-15 system. The trigger circuit 
is the same as above and will be represented from here on only 
as a block diagram. 


In Figure 2, an ED-11 can be used for the transmitter as well as 
for the receiver. An ED-15 is shown to illustrate the compatibility 
of the ED family of encoder/decoders. The 4015 in the circuit is a 
serial to parallel converter and the 4042 is a quad 4-bit latch. The 
data valid pin is used to clock the parallel data into the latch and 
Q as well as Q outputs are available on this IC. The bit sequence 
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chart is given below the schematic to show the relationship of the 
“key-code” bits to the last 4 data bits. 


In Figure 3, a DC-7 can be used for the transmitters as well as for 
the receiver. An ED-15 is shown to illustrate the compatibility of 
the ED family of encoder/decoders. The 4094 in the circuit is a 
serial to parallel converter and an 8-bit latch. This circuit demon- 
strates the use of the DC-7 in which both the data and address can 
be transmitted from one location to another and both the data and 
address of the transmitter recovered. In an application in which 
only the data is to be recovered and a special address assigned 
to the receiver, the D/DO signal should be connected to the 4094 
and only the TOP 4094 used. In a system in which all incoming 
data and addresses are to be decoded the DV signal would be 
connected to both 4094s as shown. The bit sequence chart is 
given below the schematic to show the relationship of the “key- 
code” bits to the last 8 data bits. 


Infrared Transmission 


Often it is necessary to transmit data over some distance without 
wires. In such an instance it is necessary to couple the data (in this 
case from ED-series encoder/decoders) by way of some trans- 
mission media. Here is a simple but effective way to use IRasa 
medium for signalling between two EDs. 


The circuit in Figure 4 is designed so that the ED-15 is operating 
at 25KHz. The output of the chip (Pin 7) is applied to an NPN 
transistor gated with a 3.3KQ base resistor to act as a switch. The 
data stream turns the 2N4401 hard on or off depending upon the 
coded state. This in turn switches on and off the Monsanto 
MV5000 series infrared LEDs. Three of the LEDs are used to 
make aiming at the receiver easier. 
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Figure 2. ED System with Latched Parallel Data Out 
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Figure 3. DC-7 System with Latched Parallel Data Out 
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Figure 4. IR Remote Control Transmitter/Receiver 


The receiver circuit consists of a three-stage amplifier (the CA 
3035) with Siemens Bp104IR photo diodes arrayed for maximum 
coverage of the reception area. The output of the CA3035 is then 
applied to the ED-15 receiver chip and the signal is decoded in the 
normal way. The range of this set-up should be about 10 meters. 


Even though in this application the ED-15 is shown, it will work 
equally well with any of the other ED ICs. This application can be 
combined with the application in Figure 2 to provide 4 bits of 
parallel data or Figure 3 to provide 8 bits of parallel data to operate 
displays, relays, etc. 
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Microprocessor Interface to ED-11, ED-5 


It is possible to use the ED-11 and the ED-5 in conjunction with an 
8-bit microprocessor to remotely control functions at a distance. 


Because of the Supertex ED system’s “single chip” approach to 
encode-decode remote control, it is possible to use these ICs in 
a “hand-shaking” arrangement, allowing for 2-way communica- 
tion between 2 or more microprocessors with a 4-bit data word. To 
do this, an 8-bit up is required, 4 bits are used as data, and the 
remaining bits control the EDs and and associated logic required 
to change the system from a data transmission system to a data 
receiving system. 
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Figure 5. Block Diagram Showing Basic Configuration for Transmitting Microprocessor Data over Remote Control System Using 
ED-11s as Encode/Decode 
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Figure 6. ED System Illustrating “Handshaking” Capabilities of Supertex ED-11s 
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Figure 7. Possible Timing Diagram for Circuit Shown in Figure 5. 
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In Figure 6, an 8-bit microprocessor such as a 6502 or 6800 is 
used to enable the ED-11 or ED-5 to transmit data to another 8- 
bit microprocessor telling it to perform some function. When the 
transmitting uP is finished sending its message, it returns to the 
“receiver” mode. The interrogated uP then performs its function 
and switches itself to the “transmit” mode and sends confirmation 
back to the first uP. 


In Figure 7, a “possible” timing diagram is shown for such an 
application. One can see that DB6 or transmit enable is actuated 
first. With all of the gates shown in Figure 6 now in the “transmit” 
mode, DB5 sends out a trigger pulse to the ED chip. This initiates 
a data transmission (shown as D/DO in the timing diagram). At the 
end of this data transmission DB6 drops back low, returning the 
ED and data systems to the “receive” mode. For RF transmission 
the DB6 signal can also be used (via a buffer) to drive a relay to 
key the RF transceiver to the transmit mode. The uP software for 
such an application would have to be developed by the user, and 
the circuit diagram shown here is only a suggestion. Microproces- 
sor information used in this circuit is from the 6502 or 6800 
literature and assumes its use. 
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ED “Carrier Current” One-Way Remote 
Control System 


In the following application (Figure 8), the AC power lines running 
through a house or office building are used to transmit data from 
one ED to another. Such a system is an ideal way to interconnect 
multiple smoke alarms, turn on or off appliances from a central 
location, or monitor energy use in the home or plant. 


This particular circuit (Figure 9) utilizes 160KHz as the transmis- 
sion frequency. The reason that this frequency is used is that ithas 
been shown that “around” 160KHz is the best compromise 
between noise and capacitive attenuation of typical building 
wiring. One of the major problems with “carrier current” commu- 
nication devices is that house wiring is avery difficult transmission 
medium. Most building codes require that buildings be wired with 
a large two-conductor solid wire called “ROMEX.” Since both 
conductors are jacketed together, the capacitance between them 
is quite high and the attenuation of high frequencies is consider- 
able. To compound this problem many building codes require that 
the wiring be conduited. This will be found mostly in commercial 


+18V 


560, % WATT 


S JW. MILLER NO 905B 
VNO104N2 SUBMINIATURE RF COIL 
650 uH —- 1.3 mH 


s 
VP0104N2 


.001uF 
600 V 
300, % WATT 

-18V 


tae Vi 6V ZENER 


450, % WATT 
+18V 


I 6V ZENER — 


STANCOR 
P8180 
(CT) 


1N4001 


AC LINE 


-18V 


Carrier Current Transmitter 


3-19 


+12V 
12V ZENER 


oral sr — 
39K 
160 KHz POT CORE 
TRANSFORMER 2k —_|-0005uF 
HW7V .luF 1KV 
60 Hz 
AC uF 1 KV 
“12 \ / 4050 
12V ZENER 
~ CI] 
.001uF 
% WATT OUT 
8 9 10 11 1213 14 
-18V .005uF 
2K 
SYSTEM GND 10K 
3.1K 
6V ZENER 
+18V 764321 = 
450, % WATT ED- 15 DECODER 


-18V 


27 28 


6V ZENER 


0.1uF 


Figure 9. Carrier Current Receiver. 160KHz transformer consists of a 18 x 11mm ungapped pot core (Siemens, ferrocube, etc.) 
utilizing magnetics incorporated type “F” material wound with 80-1/2 turns of No. 35 wire for the secondary and 4-1/2 
turns for the primary. This gives a turns ratio of approximately 15 to 1. 


and multiple-dwelling buildings, but since the conduit is ground, 
the capacitance is even greater. Another problem with building 
wiring as a communication medium is the fact that many appli- 
ances hooked to the wiring are large inductive loads (motors, 
power transformers, etc.). When these inductors are in parallel 
with the ROMEX, very effective high frequency filters are formed. 


External Oscillator for ED-15, ED-11, ED-5, 
DC-7 


Often it is desired to drive the ED-series devices with an external 
clock. Due to external considerations it is not recommended in the 
general case. 


However, the ED-15, ED-11, ED-5 and DC-7 device types may be 
externally driven in the transmission mode if certain precautions 
are taken. Using the circuit in Figure 10 will allow driving of the 
transmitter chip. The external oscillator MUST be gated on only 
during the transmission time after the START pulse. During all 
other times the O/I pin MUST be held high. The DRS signal in the 
transmit mode is a convenient signal to use as a gate for this 
purpose. A 1KQ resistor in series will minimize possible current 
spikes inside the device. The gates shown in Figure 10 should be 
CMOS logic and share the same V_,, used on the ED device. 


The synchronizing characteristics of the ED series in the receive 
mode do not allow an external oscillator to be used. The use of the 
data sheet curves will allow calculation of the resistor and capaci- 
tor network to use on the receiver to match frequencies with the 
external clock of the transmitter. 
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Figure 10. External Oscillator Gate for ED-15, ED-11, ED-15, 
DC-7A Transmission mode only. 
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Application Notes 


Encoder-Decoders for Power Line Carrier Remote Control 


Power Line Carrier Communication is starting to emerge as a 
viable, cost effective means for control and information exchange 
in both consumer and industrial applications. 


Energy Management Systems for heating, air conditioning and 
lighting control are obvious examples of the use of the power line 
as a communication link. A system is shown in Figure 1 using 
Supertex Encoders and Decoders for transmitting and receiving 
control information over the power line. The prototype system was 
designed to allow remote On/Off and brightness control for a 
fluorescent lighting fixture using a dimming ballast. The design 
was simple and implemented in about a week’s time. 


System Description 


The system uses an ED Encoder-Decoder chip set to generate 
the Power Line control messages and to decode the messages for 
appropriate action. The system transmitter is able to selectivity 
address 32 different receivers and transmit 16 different control 
commands to the receivers that are connected to the AC power 
line. 


The control message is coupled to the AC power line by a 
Signetics NE5050 Power Line Modem. The modem takes a Serial 
bit stream, generated by the ED-9, and turns it into a series of 
125KHz bursts. Each burst represents a digital “1” in the serial bit 
stream. This series of 125KHz bursts is transmitted over the AC 
power line to any receiver that is coupled to the AC line. 


The series of 125KHz bursts are received by asecond Power Line 
Modem and translated back into the original serial bit stream 
generated by the ED-9. This serial bit stream message contains 
address and control information. The message is decoded by an 
ED-5 to determine address match and control command. If the 
address does not match, then the rest of the message is ignored. 
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Figure 1. System Diagram 
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When there is an address match at the receiver, the ED-5 will 
serially transmit the data information into the serial to parallel shift 
register. The data can then be decoded to determine which of the 
16 control commands was transmitted. 


Transmitter (Figure 2) 


The ED-9 performs address matching only. In this application, the 
9 bits that are available for addressing are split into 5 bits of 
address (D4,D5,D6,D7,D9) and 4 bits of control data (D12-D15). 
The 5 bits of address are set with dip switches, and the 4 data bits 
can be set with dip switches or a rotary selector switch. 


The transmission of a message is initiated by a pulse on the Start/ 
Data input (SDI). The message baud rate, f,, is determined by the 
RC combination of 10K ohms and .039uf at the Ol, OR, and OC 
pins of the ED-9. 

f, = 0.375/RC = .961KHz 

T, = 1/f, = 1.04ms 

Data Bit Width = 2T, = 2.08ms 

Data Clock Width = 0.5T, = .52ms 
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Figure 2. Transmit Circuit 


Message Format (Figure 3) 


The message (shown in Figure 3) consists of a preamble burst 
and a data transmission. The preamble burst is used to synchro- 
nize the receiver with the transmitter. 


The data transmission consists of 15 bits of information. In this 
application only 5 bits are used for address information and 4 bits 
for control information. The data transmission is Manchester 
encoded. Manchester coding uses the transition from low to high 
to represent a binary “1” and a transition from high to low to 
represent a binary “O”. With this technique, the first half of each 
data bit time is always the logical inverse of the second half. This 


provides for a level transition during each data-bit time, and allows 
a synchronized receiver to easily read the correct data, even 
when large noise spikes are present. 
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Figure 3. Message Format 


Receiver (Figure 4) 


The receiver uses an ED-5 in the receive mode by first checking 
the address of the incoming message against the preset 5-bit 
address in the receiver unit. If the address in the message 
matches the receiver address, then the 4-bit control data is 
serially shifted into the serial-to-parallel shift register. This 4-bit 
word is now available for further decoding and control. 


The message enters the device on the Start/Data Input (SDI) pin. 
the ED-5 then matches the message address information with the 
address of the receiver, and if the bits match, the Decode/Data 
Out (D/DO) pin goes high until the next stream of serial data 
arrives at the SDI pin. D/DO going high pulses the strobe input to 
the CD4094. This action resets the shift register, and the DC 
output from the ED-5 clocks the entire message into the shift 
register. The last four bits of the message (D12-D15) contain the 
control information (refer to Figure 5). The control information will 
be at the outputs of the shift register (Q1-Q4) at the completion of 
the receive sequence. 
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Figure 4. Receive Circuit 


Power Line Interface 


The Power Line Modem was calibrated to transmit a 125KHz 
burst at a signal level of 7.5 volts p-p into a 50 ohm load. 
Impedances of residential wiring may be over 50 ohms while 
industrial impedances may be less than 1 ohm, with the receiver 
sensitivity set at 15 millivolts. 
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The AC Power Line 


The constraints imposed by the power line interface dictate the 
overall system operation. The power lines are a hostile environ- 
ment for signals. The noise on the power line can be put into two 
categories: broad band and impulse. The broad band noise 
levels vary from a few to hundreds of millivolts. Impulse noise 
levels can range from millivolts to tens of volts. Examples of noise 
sources are light dimmers, universal motors, hair dryers, induc- 
tion motors, radio and television receivers, and fluorescent lights. 
In general, noise levels in a factory environment will be much 
greater than in a residential environment. 


The system described in this application note can, depending on 
the noise level, be affected by impulse noise on the power line. 
The communication link between the transmitter and receiver is 
an open loop one way command link. An impulse could cause 
false command decode if the impulse happened at the time when 
the receiver was decoding the control data section of the data 
transmission. The receiver would have to have properly received 
and decoded the address for the command to be improperly 
executed. 
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Figure 5. Data Patterns 


Impulse noise could also cause errors in the address section of 
the data transmission, in which case the control command would 
be ignored due to improper address match. The effect of impulse 
noise on the operating system is not as much a problem with the 
encoder/decoder section but with the power line modem, which is 
improperly decoding the 125KHz bursts. 


The impedance of the line is likewise ill-defined. It may be 
resistive, inductive or capacitive. Line attenuation is difficult to 
estimate because it is extremely load dependent. A high-power 
load can significantly reduce the impedance of the line at the point 
of connection and thus dominate attentuation for all points of 
communication that occur beyond the offending load unless that 
load is isolated with chokes. Capacitive loads can be equally 
troublesome and are not necessarily associated with high-power 
loads. Another large component of the net attenuation can be the 
signal loss incurred in coupling across the multiple windings of a 
power distribution transformer. This alone can amount to 20 to 40 
db, depending on carrier frequency and transformer construction. 
The system described in this application will have problems 
communicating to the receiver units if the line attenuation is large 
enough to load the transmitted signal to a level below the receive 
sensitivity of the power line modem. 


Designing for the Power line Environment 


The application described in this paper is a relatively simple use 
of existing technology to achieve a low cost means of control 
communication over the AC power line. The system is very flexible 
with regards to the ability to add microprocessor intelligence to the 
transmit and receive ends of the communication link. This added 
intelligence may be used to overcome some of the problems 
associated with power line noise. 


The microprocessor could be used to allow both receive and 
transmit at the same location. The microprocessor would enable 
the use of a closed-loop communication link with the unit that is to 
be controlled. This ability could be used to obtain status reports 
from the control unit, to make sure the unit properly responded to 
control information. In the case of a unit not properly responding 
to control messages, the controller would simply resend the 
control message until the unit properly responds. The micropro- 
cessor software could also include algorithms that detect power 
line noise or other power line communication. When noise or 
communication is detected, the microprocessor would simply wait 
until the power line was quiet enough for it to transmit its control 
message. 
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There are numerous methods for overcoming the problems 
associated with power line impedance. If the problem is due to the 
transmitted signal level, then line drivers can be added to boost 
the transmitted signal level. If the problem is due to cross phase 
attenuation caused by transformers, then a capacitor can be used 
to couple the communication signal across the windings. 


The primary problem that everybody is faced with when interfac- 
ing to the power line is that the communication media (power line) 
is different at each installation. The key is to offer a system that is 
flexible enough to adapt to the demands of the environment. 


Summary 


Flexibility of the Supertex Encoder-Decoder devices can be 
utilized to make practical a simple power line interface design that 
has the capability to transmit data bidirectionally as well as the 
simple address match On/Off function. This design is only a 
representation of the many possible new product designs that can 
result from the use of the Supertex Encoder-Decoder in power line 
systems. 
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Static Handling and Testing Techniques For MOS Devices 


CAUTION MUST BE USED WHEN HANDLING AND TESTING MOS DEVICES. STANDARD PROCEDURES SHOULD INCLUDE THE 
FOLLOWING TECHNIQUES IN ORDER TO AVOID POSSIBLE STATIC DAMAGE: 


1. Store MOS devices in conductive carbon or nickel shipping 6. All parts should be handled by their packages and not by the 
bags, conductive foam, or conductive tote bins. leads. Bae 
2. The person handling the device should be grounded by the use 7. Relative room humidity should be kept between 45 to 60% ‘ae 
of a0.5 to 1.5MQ wrist-strap. since static generation increases exponentially as humidity 


3. Workstations should have grounded conductive mats over decreases. 


non-conducting surfaces. 8. Work, testing and storage areas should be mopped monthly 


4. All conductive surfaces and equipment must be connected to with staticide solution or equivalent. 


earth ground. 9. For further details refer to DOD Handbook 263 and DOD 


5. Rubber gloves and clothing that do not generate static are Standard 1686. 


recommended to be worn by any person handling parts. 


FOR YOUR CONVENIENCE, THE FOLLOWING IS A PARTIAL LIST OF COMPANIES THAT SUPPLY ANTISTATIC PRODUCTS: 


1. 3M Nuclear Products Conductive Bags, Grounding 
3M Center Mats, Tote Bins and Other 
St. Paul, MN 55101 Material 


2. Wescorp/DAL Industries, Inc. | Wrist Straps 
1155 Terra Bella Ave. 
Mountain View, CA 94043 


3. Biggam Enterprises, Inc. Wrist Straps, Staticide and 
2124 Bering Dr. Other Antistatic/Conductive 
San Jose, CA 95131 Material 

4. Free-Flow Packaging Corp. Anti-Static Packaging 
2500 Middlefield Rd. Material 


Redwood City, CA 94063 
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Quality Assurance 


The Management of Supertex Incorporated is committed to the 
continued enhancement of product excellence and service 
through the dynamics of its Reliability and Quality Assurance 
System, through the integrity of its people, and through the many 
professional disciplines engaged in new product development 
and process innovation. 


It is the chartered responsibility of the Reliability and Quality 
Assurance Manager to oversee and ensure enforcement of 
Supertex’s Quality System. A formal yearly review is undertaken 
to ensure continued development of a Quality System that main- 
tains a competitive stance with the marketplace and meets 
customer requirements. 


Primary Job Charter of the 
R & QA Departments: 


In-Process QC — The primary responsibilities of the Quality 
Control department are to establish and maintain effective con- 
trols for monitoring manufacturing processes and equipment; to 
provide information concerning the state-of-control; and to initiate 
Statistically valid techniques to further improve Quality and Relia- 
bility levels. This concept is used extensively in, but not limited to, 
the following major Quality Control functions: 


Incoming Raw Materials Qualification 
Wafer Fabrication Monitors/Audits 
Assembly Monitors/Audits 

Test Monitors/Audits 


Quality Assurance (Standard and Hi-Reliability) — The primary 
responsibilities of the Quality Assurance department are to en- 
sure that the delivered product meets appropriate workmanship 
standards and any special customer requirements. This is accom- 
plished through a program of process controls and gates de- 
signed so that all devices are properly tested and sampled prior 
to shipment. Control/inspection data keeps all relevant personnel 
fully informed on the quality level of product going through final 
test operations. Major Quality Assurance functions include: 


e Incoming Contract Subassemblies Inspection 
e Wafer Electrical Test 

e Product Assurance Electrical Test 

e Outgoing Plant Clearance 


Reliability — The primary responsibility of the Reliability function 
is to assure that a high and consistent level of product reliability 
is maintained. Reliability establishes, defines and maintains 
evaluation programs to determine process/product reliability. 
Major Reliability activities include: 

e Failure Analysis 

e Hi-Reliability Programs 

e Process/Product Qualifications 
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e New Product Design Evaluations 
e Reliability Assurance Monitors 


Document Control — The primary responsibilities of the Docu- 
ment Control department are to translate and format internal 
operating procedures and customer requirements into a system 
of regulatory written instructions. Document Control functions to 
ensure documentation integrity by establishing and maintaining 
procedures for: 


e Initiating, revising, approving, distributing, recalling, and 
archiving documents. 


Organization 


The Manager of Quality Assurance/Quality Control reports 
directly to executive staff level of Management. 


Reliability Assurance maintains a dual level of reporting — to the 
QA/QC Manager for R & QA program coordination, Reliability 
Assurance monitor and control, failure analysis, and to the Prod- 
uct Vice President for Reliability Assurance and qualification of 
product/process. This type of structure provides for the autonomy 
and direction that is needed to successfully manage the Reliability 
functions and maintain technological awareness in specific prod- 
uct support areas. 


It is the responsibility of the R & QA Manager to administer the 
planning, organization, execution, surveillance, appraisal, cor- 
rective action and documentation of Quality Programs within the 
chartered responsibility. The character, responsibility and author- 
ity vested with the R & QA Manager will establish the means to 
attain the necessary Quality and Reliability objectives in all 
aspects of manufacturing. 


Quality programs administered by the R & QA Department 
support the following functions: 


Operator Training — Supertex maintains a System of Operator 
Training and Qualification specific to the nature and complexity of 
each manufacturing operation, inspection, or test requirement. 
The basic training approach used by Supertex is supervised on- 
the-job training assisted by experienced/qualified personnel to 
provide a “buddy system” of training. 


Training is typically performed with the same equipment and tools 
used in the normal manufacturing environment. The use of 
training aids, such as films, photographs and demonstrations of 
equipment and tools, is typical. 


Each department manager is responsible for the training and 
evaluation of the workmanship performance to manufacturing 
norms. 


The R & QA department maintains a System of Audits/Monitors 
for evaluating Operator's adherence to specification and quality of 
workmanship. 


Raw Material Procurement and Qualification — Supertex main- 
tains a system that ensures economical control and conformance 
to detailed technical and quality requirements of purchased 
materials (direct and critical indirect). Material procurement is 
performed through regulated specifications and drawings. R & 
QA functions within this system by providing the following 
services: 


e Documented instructions for material evaluation, proce- 
dures, flow, workmanship standards, test methods and sta- 
tistical sampling. 

Incoming inspection of raw materials. 

e Identification and segregation of qualified and nonconform- 
ing material. 

e Vendor qualification and ongoing vendor performance 
appraisal. 

e Feedback of inspection results and informing suppliers of 
new design changes on raw materials. 

e Formal review for disposition of nonconforming materials. 


Equipment Calibration — Supertex maintains a Calibration Sys- 
tem that ensures measurement accuracy of equipment used to 
determine product workmanship and acceptability. 


The Calibration System conforms to MIL-STD-45662. Major 
provisions of the R & QA program are described as follows: 


e Qualification of external calibration services. 


e Traceability of references to National Bureau of Standards. 
Identifications of measurement and test equipment (electri- 
cal, mechanical, and optical) for type and frequency of 
calibration. 

e Document file certifying equipment calibration and recall 
history. 

e Management report on recall status. 


R & QA audits of equipment calibration (date stickers and 
recall designation). 


Manufacturing Flow, Inspection, and Test Points — Supertex 
maintains Flow Charts that describe the sequential steps of 
semiconductor processing and associated documentation for 
Wafer Fabrication, Assembly, and Post Assembly Finishing 
through Final Outgoing Plant Clearance. Flow charts are pre- 
pared for each product family and associated manufacturing 
technology. 


Flow charts that delineate Fabrication processing are regarded as 
proprietary and are not available for external dissemination with- 
out prior approvals from the R & QA Manager and respective 
Product/Operations Vice President. Applicable Assembly Pack- 
aging Flow Charts are Available upon request. 


Flow charts for Customer Hi-Reliability Products are documented 
by a detailed lot traveler which defines all sequential operations, 
manufacturing inspection points, Customer Source Inspection 
points, and Quality Assurance product sample acceptance 
points. 


In-Process Quality Control — Quality Control is a system of 
measurement and surveillance. The System is comprised of 
visual, dimensional, structural, and electrical characterization of 
material from incoming receipt of raw goods to outgoing finished 
product. Information obtained provides management with an 
overview on the state-of-the-process by specifically quantifying 
position of product yield, quality, and reliability. 


Major elements found in Supertex’s Quality Control Program are 
summarized by, but not limited to, the following: 


e Environmental monitors (Airborne Particle counts, % RH 
and temperature). 


e Routine Scanning Electron Micrography (SEM) of semicon- 
ductor devices. 


Specification compliance audits. 
Random monitor of wafers in-process. 
Electrostatic discharge prevention/monitor. 


Product lot sample qualification at critical manufacturing 
points. 


Wafer/die electrical sort monitor. 
Quality performance/trend data reporting. 
Return material analysis reporting. 


Monitoring of storage, handling, packaging, and identifica- 
tion of raw materials, of work-in-process, and of finished 
product. 


Product Assurance Inspection — Supertex maintains a system 
of Product Qualification through inspection and test of finished 
product prior to customer shipment. 


The Quality Assurance department provides inspection based on 
statistical sampling to ensure that outgoing product quality meets 
internal workmanship standards and customer procurement 
requirements. 


The following process controls, inspections, tests, and documen- 
tation requirements are assured prior to submission of product to 
Customer Source Inspection and prior to final Outgoing Plant 
Clearance: 


e Test equipment correlation and qualification. 

e Monitor manufacturing test operations. 

e Ensure conformance of product lots to detailed customer 
test requirements (Electrical, External Visual, and Mechan- 
ical). 

e Assure proper and complete documentation for each prod- 
uct lot, both in-process and at-plant clearance. 


Reliability Assurance — At Supertex the Reliability Concept is 
introduced at the design phase of all new products. The factors 
that may affect product reliability are: compatibility of fabrication 
process, circuit layout and characteristics, assembly process, 
package materials, and application. Hence, Reliability Engineer- 
ing is involved in evaluating all critical factors of reliability, starting 
with the design and first prototype functional circuit. From analy- 
sis, modification of design, wafer fabrication, and assembly, 
process changes can be implemented to enhance the reliability of 
the product. Approval is given for the release of new product to 
manufacturing only after the reliability of the product is estab- 
lished as acceptable within standard norms. 


The Reliability department provides the Product group with a 
number of programs to define product reliability levels. Among 
these programs are: 1) Qualification, 2) Reliability, 3) Failure 
Analysis, and 4) Data Collection and Presentation. 


Qualification Program of New Products and Processes: 


e Procedures for qualification of new product designs require 
Reliability participation and approval in design reviews, 
documentation, characterization, and reliability stress 
studies. 


e New package qualification is approved and released for 
production by Reliability after prescribed environmental 
tests have been successfully completed. 

e Qualification of a new product is granted only after Quality 
and Reliability have completed evaluation of process con- 
trol studies. Significant modifications to existing processes 
are treated as new processes for the purpose of qualifi- 
cation. 

e Proper documentation of all changes to process steps and 
procedure, and of any new or improved designs or material, 
is assured by Reliability’s approval. 


Reliability Monitor Programs: 


e Device and Package Reliability Monitor Programs are 
effected for all packages using a variety of device types to 
maximize data usefulness and to evaluate cost effec- 
tiveness of equipment. 


e Packages are evaluated using all applicable methods of MI 
STD-883; Level B, or MIL-STD-750, as appropriate. Data 
are reported, as specified, in detailed procedures for each 
package-chip combination. Package Monitor programs 
include, but are not limited to, the following general tests, 
using the appropriate conditions specified in MIL-STD-883, 
Level B, Method 5005: 


[Condition | ‘Method _ 


Operating Life (HTRB) 1005 
Steam Pressure (Molded packages) N/A 


Intermittent cee ata ee N/A 


Biased Temperature Humidity N/A 
(Molded packages) 


e Accelerated Stress Monitor Programs are conducted to 
obtain timely feedback for process evaluations, as well as 
for ultimate device capability studies. 


Failure Analysis: 


e lItis the policy of Supertex to perform analysis of defective 
product and utilize the resulting findings to improve product 
yield and integrity. 

e Reliability Engineeering also performs failure analysis in 
mode and the mechanism of all failures (both from routine 
reliability tests and customer returns). 
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Failure Analysis Support Activities Include: 


e Qualification of existing products for new applications. 


e Customer Qualifications. Reliability is responsible for re- 
view and acceptance of all customer requirements. When 
qualification programs or special testing is required, Relia- 
bility designs and implements appropriate test plans and 
coordinates with customer. 


e Failure analysis, in support of In-Process Quality Control 
monitors, is handled by Reliability through Failure Report 
Requests. This support includes such services as visual 
inspection, metallography, thickness measurements, 
selective etching, and die probing. 

e Customer's requests for failure analysis are filled by Relia- 
biltiy, which coordinates all replies to customers and 
approves all correspondence outside the Company. 


e Where Reliability has determined that corrective action is 
necessary prior to the release of product for shipment, or 
to proceed further in production processing, a Corrective 
Action Request is generated by Reliability. No shipment 
may occur if the integrity of product reliability would be 
jeopardized. 


Reporting and Publication of Data: 


Qualification test reports are prepared and distributed by 
Reliability for all certified products and processes which have 
been formally qualified and released for manufacturing. 


Reliability is responsible for assisting the Marketing depart- 
ment in the preparation of publications for distribution to field 
sales locations and to customers. 


Presently, the in-house Reliability Assurance testing is supple- 
mented by testing done at outside Test Laboratories that have 
been approved by D.E.S.C. for performing MIL-STD testing. 


In addition, Reliability Assurance maintains a routine monitor 
of commercial grade finished product to evaluate reliability 
attributes against internally published norms. Products and 
packages are deliberately selected to represent typical char- 
acteristics and conditions of manufacturing — with the following 
considerations given: 


e Design complexity and fabrication processing technology. 
e Package type/assembly construction and materials. 
e Assembly plant location. 


Supertex reliability data for standard product is published for 
internal use. Specific reliability information is made available to 
Customers upon request. 


Plant Clearance Inspection — Supertex maintains a Final Out- 
going Inspection on Finished asssembled/tested product to 
ensure that all conditions of processing have been satisfied and 
that support documentation, as specified by contract, is main- 
tained for each shipped lot. 


Provisions for the control of shipped product during the Outgoing 
Plant Clearance Final Acceptance Program are structured to 
ensure product workmanship guarantees are met. 


Summary 


Supertex maintains R & QA Programs at critical operations to 
assure that products are manufactured under a documented and 
controlled system for consistency in workmanship standards (fit, 
form, function, and reliability). 


The following Standards and Specifications have been integrated 
into Supertex’s manufacturing operations and process control 
programs: 


FED-STD-209 


MIL-M-38510 


MIL-Q-9858 
MIL-I-45208 
MIL-S-19500 


MIL-STD-105 


MIL-STD-750 


MIL-STD-883 


MIL-STD-202 


MIL-STD-45662 


Clean Room and Work Station 
Requirements, Controlled 
Environments. 

Microcircuits, General 
Specification For. 

Quality Program Requirements. 
Inspection Systems. 


Semiconductor Devices, General 
Specification For. 

Sampling Procedures and Tables for 
Inspection by Attributes. 

Test Methods for Semiconductor 
Devices. 

Test Method and Procedures for 
Microelectronics. 


Test Methods for Electronic and Elec- 
trical Component Parts. 


Calibration System Requirements. 


Special Customer Specifications 
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¢} Supertex inc. 


HVCMOS Standard Product Flow 


INCOMING QC WAFER QC FINISHED CUSTOM WAFERS TO 
PHOTOMASK INSPECTION FABRICATION WAFER INSPECTION PLANT CLEARANCE 


DIE ORDERS TO POST SORT OA WAFER ELECTRICAL 
ASSEMBLY PLANT CLEARANCE VISUAL INSPECTION TEST (WAFER SORT) 


(OPTIONAL) 
STABILIZATION TEMPERATURE 
MOLDED HERMETIC BAKE CYCLE 
(OPTIONAL) 


POSTMOLD GROSS LEAK FINE LEAK CONSTANT 
CURE 100% AND/OR 1% AQL 100% AND/OR 1% AQL ACCELERATION 


OPTIONAL) (OPTIONAL) ee 
ARK INCOMING OA 
STABILIZATION TEMPERATURE 
BAKE CYCLE SOME DEVICES MARKED INSPECTION MECH./VIS 


AT THIS POINT AND ELECT. 


(OPTIONAL) 


BURN-IN 
IN-HOUSE SAMPLE 
AND/OR 100% 


MARK POST BURN-IN 
SOME DEVICES MARKED ELECTRICAL TEST 
AT THIS POINT 100% 


FINAL ELECTRICAL 


TEST 


FINAL OA 
INSPECTION 
MECHANICAL/VISUAL 
AND ELECT. (0.65% AQL) 
(SD DEVICES 1.5% AQL) 


BOX STOCK QA INSPECTION: 
INVENTORY PLANT CLEARANCE 


Note: Quality Assurance shall exercise the option to incorporate this screen to assure quality workmanship and conformance guarantees. 
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Ch Supertex inc. 


DMOS Standard Product Flow 


Qc 
WAFER FINISHED WAFER 
FABRICATION INSPECTION 


WAFER 
BACKSIDE 
PROCESS 


INCOMING QC 
PHOTOMASK INSPECTION 


SAW POST SORT OA WAFER ELECTRICAL 
AND WAFER ORDERS TO INSPECTION TEST (WAFER SORT) 
VISUAL PLANT CLEARANCE VISUAL /ELECTRICAL 100% 


STABILIZATION 
BAKE: 100% 
24 HOURS AT 150°C 


HERMETIC 


DICE ORDERS TO ASSEMBLY 
PLANT CLEARANCE 


GROSS LEAK 
1.0% AQL 


FINE LEAK 
1.0% AQL 


TEMPERATURE CYCLE” 
5 CYCLES —55°C TO +150°C 


MOLDED 


INCOMING QA 
INSPECTION: MECH/VIS 
AND ELECT. 


FINAL 
ELECTRICAL 


POST MOLD STABILIZATION BAKE * 
CURE 100% 24 HOURS AT 150°C 


FINAL QA INSPECTION 
MECH/VIS AND ELECT. 
0.65% AQL 


TEST 


RELIABILITY 


MONITOR 


IN-PROCESS QA 
chil ELECTRICAL TEST 


QA INSPECTION: 
PLANT CLEARANCE 


BOX STOCK 
INVENTORY 


*Note: Quality Assurance shall exercise the option to incorporate this screen to assure quality workmanship and conformance guarantees. 
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¢} Supertex inc. 


HVCMOS IC Process Option Flow Chart 


RB PRODUCT FLOW 
(SIMILAR TO MIL-STD-883 CLASS B) 


COMMERICAL PRODUCT FLOW 


Preseal Visual 
Method 2010, Condition B 


Stabilization Bake 
Method 1008, Condition C, 
24 Hrs. @ 150°C 


Temperature Cycle (2) 
Method 1010, Condition C, 
10 Cycles, -65°C to + 150°C 
10 min. Minimum @ 
Temperature Extremes 


Constant Acceleration (2) 
Method 2001, Condition E, 
Y, Axis Only 

20,000 G for 24-40 LD PKGS 
30,000 G for 8-20 LD PKGS 


Fine Leak (2) 
Method 1014, Condition A, 
or B, 

5 x 108 atm cc/sec 


Gross Leak (2) 
Method 1014, Condition C 


Trim and Mark (4) 


External Visual 


Electrical Test 

100% Go/No-Go, 
Static and Functional 
Tests @ Max Rated 
Temperature 


Electrical Test 
100% Go/No-Go 

Static Dynamic and 
Functional Tests @ 25°C 


(4) 


Dynamic/HTRB Burn-in 
Method 1015, Condition C, 
48 Hrs. @ 125°C 


Electrical Test 

100% Go/No-Go 

Static Dynamic and 
Functional Tests @ 25°C 


Electrical Test 

100% Go/No-Go 
Static and Functional 
Tests @ Max. Rated 
Temperature 


Group A 
25°C Tests LTPD2 
LTPD3 


LTPD5 


Max. Rated Temp 
Min. Rated Temp 


Note 1: 


| 


Group B Sample 
Per MIL-STD-883 


oer ied 


Generic data available on request. 


Note 2: 


Hermetic packages only. 


(3) 


Processing consists of 100% screening and Group A. 
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Preseal Visual 
Supertex Standard 
Stabilization Bake 


Method 1008, Condition C, 
24 Hrs. @ 150°C 


Fine Leak 1% AQL (2) 
Method 1014, Condition A, 
or B, 

5 x 10°° atm cc/sec 


Gross Leak 1% AQL (2) 
Method 1014, Condition C 


Trim and Mark 
External Visual 


[ Optional Electrical Test | 
100% Go/No-Go, 
Static and Functional | 
Tests @ Max. Rated 

| Temperature 


[ Optional HTRB or | 
Dynamic Burn-in 

| Method 1015, Condition A | 
orC, 

| 48 Hrs. @ 125°C 


Electrical Test 
100% Go/No-Go 

Static and Functional 
Tests @ Max. Rated 
Temperature 


Group A 
25°C Tests 


0.65% AQL 


Note 3: 
Note 4: 
All test methods are per MIL-STD-883 unless specified otherwise. 


As required. 


[ S100 Grade Option | 
HTRB Burn-in Method 1015, 
| Condition A, 160 Hrs @ 125°C | 


eee i eee en 


Group C & D periodic lot sampling per MIL-STD-883. 
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DMOS ARRAY 
RB FLOW 
(SIMILAR TO MIL-STD-83 


CLASS B) (1) 


Preseal Visual 
Method 2010, Condition B 
Stabilization Bake 


Method 1008, Condition C, 
24 Hrs. @ 150°C 


Temperature Cycle 
Method 1010, Condition C, 
10 Cycles, -65°C to +150°C 


Constant Acceleration (2) 
Method 2001, Condition E, 
Y, Axis Only 


Fine Leak (2) 
Method 1014, Condition A 
or B, 

5 x 10°° atm cc/sec 


Gross Leak ( 
Method 1014, Condition C 


2) 
[ Electrical Test _ ~ (5) | 


100% Go/No-Go, 
[25°C D.C. Parameters _| 


[ HTRGB Burn-in (5) 
Method 1015, Condition A, 
[_48 Hrs. @ 150°C 


Electrical Test 
100% Go/No-Go 
25°C D.C. Parameters 


HTRB Burn-in 
Method 1015, Condition A, 
160 Hrs. @ 125°C 


Electrical Test 
100% Go/No-Go 
25°C D.C. Parameters 


Group A 
Subgroup 1 VIS/MEC, 
LTPO 5, 

Subgroup 2 D.C. @ 25°C 
LTPO'5, 

Subgroup 3 D.C. Min./Max., 
LIPO, 

Subgroup 4 A.C. LTPD 5 


Note 1: 

Note 2: Hermetic packages only. 
Note 3: 

Note 4: 

Note 5: Optional. 


Gross Leak (2) 
Method 1071, Condition C 
4) 


DMOS Process Option Flow Chart 


SX FLOW 
(SIMILAR TO JAN TX) 
SXV FLOW 
(SIMILAR TO JAN TXV) (1) 


Preseal Visual 
Method 2072 


Stabilization Bake 


Method 1032, 
24 Hrs. @ 150°C 


Temperature Cycle 
Method 1051 
20 Cycles, -65°C to + 150°C 


Constant Acceleration (2) 
Y, Axis, 

TO-3 — 10,000 G, 

Others — 20,000 G 


Fine Leak (2) 
Method 1071, Condition G 
or H, 

Maximum Leak Rate 
TO-3-5x 10°" atm cc/sec 
Others — 5 x 10°8 atm cc/sec 


Electrical Test ( 
100% Go/No-Go, 
25°C D.C. Parameters 


HTRGB Burn-in (3) 
Method 1039, Condition A, 
48 Hrs. @ 150°C 


Electrical Test (4) 
100% Read and Record, 
25°C D.C. Parameters 


HTRB Burn-in 
Method 1039, Condition A, 
168 Hrs. @ 150°C 


Electrical Test (4) 
100% Read and Record, 
25°C D.C. Parameters 


Electrical Test 
100% Go/No-Go, 
Group A, Subgroup 2 


Group A 

Subgroup 1 VIS/MEC, 
LTPD S, 

Subgroup 2 D.C. @ 25°C 


LTPD 5, 

Subgroup 3 D.C. Min./Max., 
LTPD 5, 

Subgroup 4 A.C. LTPD 5 


HTRGB-High temperature reverse gate bias. 
Read and Record with delta and percent values is optional. 


All test methods are per MIL-STD-750 unless specified otherwise. 


COMMERCIAL BURN-IN 


SC FLOW 


Stabilization Bake 
Method 1032, 
24 Hrs. @ 150°C 


Fine Leak 1% AQL (2) 
Method 1071, Condition G 
or H, 

Maximum Leak Rate 

TO-3 -—5 x 10°’ atm cc/sec 
Others — 5 x 10°8 atm cc/sec 


Gross Leak (2) 
Method 1071, Condition C 


Electrical Test 
100% Go/No-Go, 
25°C D.C. Parameters 


HTRB Burn-in 
Method 1039, Condition A, 
96 Hrs. @ 150°C 


Electrical Test 
100% Go/No-Go 
25°C D.C. Parameters 


Group A 

Subgroup 1 VIS/MEC, 
LTPD 5, 

Subgroup 2 D.C. @ 25°C 
LTPD §, 

Subgroup 3 D.C. Min./Max., 
LTPD 5, 

Subgroup 4 A.C. LTPD 5 


STANDARD PRODUCTS 


Stabilization Bake 
Method 1032, 
24 Hrs. @ 150°C 


Fine Leak 1% AQL (2) 
Method 1071, Condition G 
or H, 

Maximum Leak Rate 
TO-3-5.x 10°77 atm cc/sec 


Others —5x 10 atmcc/sec 


Gross Leak (2) 
Method 1071, Condition C 


Electrical Test 
100% Go/No-Go, 
25°C D.C. Parameters 


Group A 

Subgroup A 0.65% AQL 
Subgroup 1 VIS/MEC, 
Subgroup 2 D.C. @ 25°C 


Processing consists of 100% screening and Group A only. Preseal Visual applies to "SXV" version only. 


SJ FLOW 
(SIMILAR TO JAN) 


Stabilization Bake 
Method 1032, 
24 Hrs. @ 150°C 


Fine Leak 1% AQL (2) 
Method 1071, Condition G 
or H, 

Maximum Leak Rate 
TO-3—5x 10°” atm cc/sec 
Others — 5 x 10°8 atm cc/sec 


Gross Leak (2) 
Method 1071, Condition C 


Electrical Test 
100% Go/No-Go, 
25°C D.C. Parameters 


Group A 
Subgroup 1 VIS/MEC, 
LTPD 5 

Subgroup 2 D.C. @ 25°C, 
LTPD 5 

Subgroup 3 D.C. Min./Max., 
LTPD 5 

Subgroup 4 A.C. LTPD 5 
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Understanding MOSFET Data 


The following outline explains how to read and use Supertex The VNO1A data sheet was chosen as an example because this 
MOSFET data sheets. The approach is simple and care has been is one of the most popular devices and has the largest choice of 
taken to avoid getting lost in a maze of technical jargon. packages. The product nomenclature shown applies only to 


Supertex proprietary products. 
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Type of Channel 


Voltage Range 


Device Structure 


V: Vertical DMOS 
(discretes & quads) 


e —N Channel, or Suffix Min BVpss' volts 


20, 40 
40, 60, 90, 100 
160, 200, 240 


e P Channel 


Low threshold 


vertical DMOS Design ~ we 
discretes Supertex Family a ae 


"MBER et 


number 


Some A range devices not 
available in 40, 90 & 100V 

e Some C range devices not 
available in 240V 


A: Lateral DMOS 
arrays 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- these devices are free from thermal runaway and thermally- 
ize a vertical DMOS structure and Supertex's well-proven silicon- induced secondary breakdown. 

gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 


This section outlines main 
features of the product 


Product Summary 


Supertex vertical DMOS power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speed are desired. 


Vertical DMOS Power FETs 


Cs) N-Channel Enhancement-Mode 


Icon) Order Number / Package 
BV,.5 | (max) |(min)| 109.39 TO-92 TO-52 TO-220 | Quad P-DIP| Quad C-DIP|Quad C-LCC] DICE 


40V 3Q | 2.0A | VNO104N2 | VNO104N3 | VNO104N9 | VNO104N5 | VNO104N6 | VNO104N7 — VNO104ND 
VNO106N2 | VNO106N3 | VNO106N9 | VNO106N5 | VNO106N6 | VNO106N7 | VNO106NE |VNO106ND 
3Q |2.0A | VNO1O09N2 | VNOTOSN3 | VNOTO9N9 | VNO109N5 ee VNO109NE |VNO109ND 


Drain to source breakdown Maximum resistance from 
voltage & drain to gate drain to source when device 
breakdown voltage is fully turned on 


Minimum drain current when 
device is fully turned on 


Package Options 


TO-52 
Hermetic metal can 
Low power 
Industrial/Military 
applications 


TO-39 
Hermetic metal can 
@ Moderate power 

dissipation 
@ Industrial/Military 
applications 


Lida Plastic 


@ High power 

© Commercial/ 
Industrial 
applications 


Plastic 
»~® Low power 
® Mainly commercial 
applications 
® Cost effective 


Product Summary 


BV iss Rosion) Order Number / Package 
BVex | (max) | (min) | 7099 | Tos | 10-52 | 10220 laueaP.01P | QuadC-0IP[GuedC-icc] Dice 
| 4ov | 32 | 2.0A | VNO104N2|VNO104N3| VNO104N9| VNO104N5| VNO104N6 | VNO104N7 | == — __| VNO104ND | 


ND: Die in waffle pack 


© 4dice in one package 
© Commercial/Industrial 
applications 


Die can be visually 
inspected to 
commercial (standard) 
or military visual 


criteria (specify 
while ordering). 


faa [-2.0a [vnoroene | vnotoana] vnoroens| vNovoans] —— |__| VNoToaNE | VNoTOOND, 


—~ 


16-TERMINAL LCC 


Ceramic Leadless Chip Carrier 
® 4 dice in one package 


SS, 


TO-3 
Hermetic metal can 

e Very high power 

© Commercial/Industrial/ 
Military requirements 


14-LEAD DIP 
Dual in line ceramic 
e 4 dice in one package 
Industrial/Military 
requirements 


NW: Die in wafer form 
e 4” diameter wafers 
e Reject die are inked 


Extreme conditions a device can be 
subjected to electrically and thermally. 
Stress in excess of these ratings will 

usually cause permanent damage. 


Ratings given in product summary 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY 3s 
Vas . 
e All Supertex FETs are rated for +20V Drain-to-Gate BVpoGs 
e + voltage handling capability allows quick 
turn off by reversing bias. Gate-to-Source Voltage +20V 


e External protection should be used when 
there is a possibility of exceeding this 

rating. Stress exceeding +20V will result 

in gate insulation degradation and eventual 

failure. 


Operating and Storage Temperature -~66'C to +150°G 


Soldering Temperature 300° C 


Maximum allowable temperature at leads 
while soldering, 1.6mm away from case for 10 
seconds. 


e All Supertex devices can be stored and operated satisfactorily 
within these junction temperature (Ty) limits 

e Appropriate derating factors from curves and change in 
parameters due to reduced/elevated temperatures have to be 
considered when temperature in not 25°C 

® Operation at Ty below maximum limit can enhance operating life 
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6ja 


Thermal resistance from 


junction to air. 
e Depends mainly on 
package and die size. 


Thermal Characteristics 
Gjc 


Device characteristics affecting 
limits of heat produced and removed 
from device. Die size, Ros(on), and 


Thermal resistance from junction to 


case. 
packaging type are the main factors ® Depends mainly on 


determining these thermal package and die size 


limitations. e To determine Ty use equation 
Ty = Pb * 6c + TA 


Package ID (continuous) Power Dissipation 6ja 6jc 
(Note 3) @Tc=25C “C/W “C/W 
TO-39 0.8A 3.5W 125 36 .08A 2.5A 
TO-92 0.5A 1.0W 170 125 0.5A 2.0A 


TO-52 
TO-220 


170 125 0.5A 
1.5A 


2.0A 
2.5A 


Plastic DIP 
Ceramic DIP 


See DMOS Arrays and Special Functions section. 


IDRM 


300 uS, 2% duty cycle pulsed 
Current handling capability of drain 
to source diode. 

e = Factors affecting this 
parameter same as ID (pulsed) 


Ip (continuous) 


Maximum Continuous current carrying 
capability of device. 
e Depends mainly on: 
A. RbDSs(ON) — on state resistance IDR 
B. PD — maximum power 
dissipation for package Continuous current handling 
C. Die size Capability of drain to source diode. 
Maximum junction temperature e Factors affecting value same as 
ID (continuous) 


Ip (pulsed) 


Power Dissipation 


Maximum non-continuous pulse current 
carrying capabilty for a 300 uS 2% duty 
cycle pulse. 


e Maximum power package 
can dissipate when case 
temperature is 25°C. 

e When case temperature is 

higher than 25°C, use 

PD vs. Tc curve to 

determine dissipation 

permissible. 


e Depends mainly on: 
RDS(ON) 
Pp max. 
Diameter of bonding wire 
Die size 
Maximum junction temperature 
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The following DC parameters are 100% tested with 300 uS, 2% duty cycle pulse at 25°C; BVpss, 

VasiTh), loss, ID(ON) & Ros(ON). 

e = AVGS(TH) and ARps(ON) are guaranteed by design ie., when device is functional for other DC 
parameters, these two parameters will not deviate from published values. 


Since a representative sample is adequate to assure consistency of specs, A.C. parameters 
are sample tested on a lot/batch basis. 

High temperature testing on sample basis when requested with hi-rel processing. 

Refer to section 3 “power MOS structures” for test circuits used for measurement. 


BVpss Electrical Characteristics (@ 25°C unless otherwise specified) 


Please see product summary (part 1) 
Positive temperature coefficient. 
See curve BVpss VS. Ty. 


= = ce 


, BVDSS Drain-to-Source VNO109 
Voltage required from gate to source to Breakdown Voltage  VNO106 Ip = 1mA, VGs = 0 
turn on device to certain Ip current value VNO104 
given in “condition” column Ta 


ae Vesith) [24 | v_|Ves= Vos. i= ima 
D measurement condition is low or AVGS(th) | Change in VGS(th) with Temperature mop SPB ES OE ID = 1mA, VGS = VDS 
small die and higher for larger die [100 [nA | VGS= #20V, Vos = 0 


!pss Zero Gate Voltage Drain Current he VGs=0, | VGS=0,VDS=Max Rating — Max | VGS=0,VDS=Max Rating — 
VGS = 0, VDS = 0.8 Max Rating 
ON-State Drain Current 
ra fee a 
Static Drain-to- siemues 
os eee 8 pesarigs ——— 


ROSNY | Charen h Rostonr wih Tampere] B70] 1 | WE] TOT, Wes oY ———— 
a00-[ nt V0 = 250, 1D OR 
ee 
Pe eee ae VGs = 0, VDS = 25V 
Gass | Revers Teter Cupectanes | | to ane 

td(ON) Turn-ON Delay Time ; 3] 5 | 
6 VoD = 26V, 1D = 1A, 

AVGs(tH) sOFFL [Turn OFF Oey Tne 
i i aaa ae Fall Time | 5 | 8 | 
Threshold voltage reduces when [65 Bite Fors Waa Bap |r| ee vas 
[tr Reverse Recovery Time [| -800[ [1s] 150= TH VGS=0 


temperature increases and vice versa. 
Value at temperature other than 25°C 
can be determined by VaGsiTH) 


(normalized) VS. Ty curve. RDS(ON) 


ARDS(ON) Drain to source resistance measured 
when device is partially turned on at Ves 
© Positive = 5V, and fully turned on at Ves = 10V. 
temperature Designers should use maximum values 
coefficient. for worst case condition. 
® Enhances When better turn on characteristics (ie., 
stability due to low Rps(ONn)) is required for logic level 
Current sharing inputs, Supertex’s low threshold TN & TP 
during parallel devices may be used. 
operation. Typical value of Ros(on) can be calculated 
at various VGs Conditions by using output 
characteristics or saturation characteris- 
tics family of curves (VGs Vs Ip). 
Rps(ON) increases with higher drain 
currents. 
Rbds(ON) Vs. ID(ON) Curve has a slight slope 
for values low values of Ip, but rises 
rapidly for high values. 


Since the gate is insulated from the rest of 
the device by a silicon dioxide insulating 
layer, this parameter depends on 
thickness/integrity of layer and size of 
device. 

Measured at maximum permissible 
voltage from gate to source: +20V. 
Values of this parameter are often 
tens/nundreds of times less than 
published maximum value. 

Electrical screening is done at 100nA 
since test equipment functions slowly at 
lower values, which is not practical for 
mass production. 

Consult factory for screening lower 
values. 


IDss 
ID(ON) 
This is the leakage current from drain to 
source when device is fully turned off. 
Measured by applying maximum permissible 
voltage between drain and source (BVpss) 
and gate shorted to source (VGs=0) 
Special electrical screening possible at lower 
values since max. published values are higher 
to achieve practical testing speeds. 


Defined as the minimum drain current 
when device is turned on. 

Supertex measures Ip(ON) Min. at two test 
conditions: 

Ves = 5V and Vas = 10V, to give the 
designer a look at both logic level turn on 
and full turn on. 

Although Supertex specifies a typical 
value of ID(ON), the designer should use 
minimum value as the worst case. 
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SWITCHING CHARACTERISTICS 


Extremely fast switching compared to 
bipolar transistors, due to absence of 
minority carrier storage time during turn 
off. 


Switching times depend almost totally 
on interelectrode capacitance, Rs 
(source impedance) and Rt _ (load 
impedance) as shown on test circuit. 


Grae G 


ISS? “RSS? Coss 

e Please see section 3 in data book “power 
MOSFET Electrical Performance” for 
interelectrode capacitances and equiva- 
lent circuit. 


e Supertex interdigitated structures have 
lowest C.., in the industry for compa- 
rable die sizes and exhibit excellent 
switching characteristics. 


e Values of these capacitances are high at 
low voltages across them. Please see 
capacitance vs. V,,.. curves for details. 


e Negligible effect of temperature on ca- 
pacitances. 


¢ The following equation may be used for 
calculating effective value of C,.. with 
“Miller Effect”: 


Cree = i +(1+ Ges R,) oa 


ISS 


ISS 


SOURCE 


Ciss = Cgd + Cgs 
Coss = Cgd + Cds 
Crss = Cgd 
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VGS (VOLTS) 


Grs 


Represents gainof the device and can be 
compared to Hre of a bipolar transistor. 
Value is the ratio of change in Ip for a 
change in Ves 


Rises rapidly with increasing Ip, and 


then becomes constant in the saturation 


region. See Vas vs. ID Curve. 


TDion) 

During this period, the drive circuit 
changes Ciss to up to VascTH). Since 
no drain current flows prior to turn on, 
Vps and consequently Ciss remain 
constant. Region | on the Vas vs. Qa 
Curve shows linear change in voltage 
with increasing Qa. 


Gate Drive Dynamic Characteristics 


VDS = 10V 


eae 
f) 


Qg (NANOCOULOMBS) 


Electrical Characteristics (@ 25°C unless otherwise specified) 


BVDSS Drain-to-Source VNO109 
Breakdown Voltage VNO106 ID = 1mA, VGS = 0 


VNO104 


VGS(th) Gate Threshold Voltage | os | | 24 | v_ | VGs=VDs,ID=1mA 
AVGS(th) Change in VGS(th) with Temperature | sf -3.8 | -5.5 | mv/‘c | ID = 1mA, VGS = VDS 
1688__| Gate Body Leno ofan ves = 220v, vos =0 


IDSS Zero Gate Voltage Drain Current VGS = 0, VDS = Max Rating 
uA VGS = 0, VDS = 0.8 Max Rating 
TA = Esk 


EneseP awenian ce re 
RDS(ON) Static Drain-to-Source | 3 | 4.50 | 5 | 
SON one State Resistance pasta fs] ® 
[ARDS(ON) | Change in ROS(ONIwith Temperate] | 070 [1 | wre | 10- 1A, Vos=10V 
Grs Forward Transconductance 300 mes VDS = 25V, ID = 0.5A 
| Ciss_ | InputCapacitance = | || 8 
[Coss | Common Source Output Capacitance | | 20 | 25] pF | VGs~0, vps=25V 
| Criss | Reverse Transfer Capacitance | | 2 |S f= 1MHz 


[tion] | Turn-ON Delay Time <i sit | | 
a a a 
oe RS = RL = 502 
Hd ralitime —SC~sSC“‘([ | 
[vsp___| Diode Forward Voltage Drop [| | 12 | 18 | V_|SD=25AVGS=0 
[rir [Reverse Recovery Time) S00 nS TA, VES = 


TRR 


When Ciss is driven to a voltage The reverse recovery time is the time 
exceeding Vas(TH), Conduction from needed for the carrier gradient, formed 
drain to source begins. Grs increases during forward biasing, to be depleted 
causing increase in Ciss due to “Miller when the biasing is reversed. 

Effect’. Charge requirements for Region An external fast recovery diode may be 
Il increase considerably. Gain stabilizes connected from drain to source to im- 
in Region Ill and Miller Effect is nullified, prove recovery time. 

resulting in a linear change in Ves for 

increase in Qa. 


TD(OFF) 


e The sequence of events now begins to This is the forward voltage drop of the 
reverse. Ciss discharges through Rs parasitic diode between drain and 


and the 50 2 resistor. The rise of Vps is BOLDER: . 
initally slowed by increase of output Diode my be used as acommutator in H 


capacitance. bridge configurations or in a synchro- 
nous rectifier mode. Excessive fly back 
voltages may be clamped by this diode 
in a totem pole configuration. 


Vps rises rapidly as the output capaci- 
tance falls. 


Ch Supertex inc. 


DMOS Products 


The Supertex DMOS Power MOSFET family utilizes both vertical switching speeds, and low threshold voltages. Available in a wide 
and lateral, double-diffused MOS processes. These DMOS Power variety of packages types, they give the designer flexibility using 
MOSFETs are ideally suited for a wide range of switching, driving, state-of-the-art power semiconductor technology. 

and amplifying applications. They feature high input impedance, fast 


N-Channel Low Threshold MOSFETs 


Device M sass lon) Ciss Vescth) __ aces Options 

Family fis (V) Pin ane Min (A) | Typ (pf) | Max (V) Riek hittin) kd 
—thot_|_20,4g-_}_1.8_{_20_1_48_{_1.8_ 
Emor_[' 2,100 [30 eo ya AS See Om area Ae 
a 
| TNos | 200,240 | 100 | o38 | 45 | 15 | e | e | #&2,| Je | 
| tNoe | 2040 | #+2075 | 40 | 8 | 16 | e | eo | #4| |e 


TNo6 | 60, 100 3.0 


TNO6 200, 240 


Note 1: Refer to Arrays and Special Functions section for packages available. 


P-Channel Low Threshold MOSFETs 


Device § nee Sion) leony Package Options 
Family ie (V) me (ohms) Min (A) ne (pt) a (V) TO-39 | TO-92 | TO-220 | Quad’ | Die | 


| tPot | 2040 | 40 | 085 | 45 | 24 | 

eae oS 
| tpos | 2040 {| 20 | 20 | @ | 24 | »« | © | | |e | 
| tpos | 60,100 | 35 | 15 | 8 | 24 | e | e | e | « | e | 
| TPos | 160,200 | 120 =| 075 | a | 24 | « | »« | « | Je] 


Note 1: Refer to Arrays and Special Functions section for packages available. 
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N-Channel DMOS Power FETs 


Famiy | mini) | maxconme) | mintay | yp.on ea[rew [res | ee roae| mae [oe 
a ey a 

a WE a AS DO - N 
[voz | 40e01o0| 20 | 30 | oe | |e | | .«J|e fle 
wea _/_160,200_| _eg_/ 19 {| 7 4 __} ef fe { e { 
| vnNo3_| 350,400 | 25 #| 30 | 550 | e | e | #2,| |e | | 
ie ed I A 
vnos_ | ss0e00 | 60 | 15 | ss | »« | | | | «| |e 
| vNos_ | 350,400 | 350 | 025 | 45 | | e | #4| e | | |e] 
| vnos_ | 450,500 | 600 | 015 | 45 | | e | +| e | | |e] 
| vNos_| 350,400 | 100 #4,| o75 | 85 | | e | | e | e | | eo 
| vNoé_ | 450,500 | 160 #4| o50/ 98 | | e | #&2x,| eo | eo | | e | 
| vNoe_| 550,600 | 200 #2| 025 | 8 | | e | #| e | e | 
ee 
| vNii_| 160,200 | 30 | 20 | 300 | e | e | #£x| | e« | | e/| 
| vni2_| 4060100 | 03 | 200 | 600 | e | e | | #| e | | e/| 
Tvni2 | 160,200 | 10  ~~| 60 

| VNi3__| 40,60,100 | 80 | | 

| vNi3_| 160,200 | 400 | o25 | 2 | | e | | e« | | |e 
| vn2i_| 60100 | 30 #&2x| oF | 45 | #4| | | | |e] ie 
| vnz2 | 60,100 | 43 | 80 | 40 | | #| #| | | Je 
| ps2? | 100 =| SiS] | COSC) | CCT CU Cl |CU 
| R521? | eo | o3 | 80 | so | | | |e | | |] 
| Rest? [eo | o18 | 120 | eo | | | | e | #dJ| j{ | 


Note 1: Refer to Arrays and Special Functions section for packages available. 
Note 2: TO-220 compatible lead bend available. 


P-Channel DMOS Power FETs 


Device BY 6s RDS ow) lbvon) Gis Package Options 
Family Min (V) Max (ohms) Min (A) Typ (pf) | TO-3 | TO-39 | TO-52 | TO-92 | TO-220 Quad’ | Die | 


pot) angoge | ___0___tso{_49_{__s_)s sis et 
| vpoi_| 160,200 | 250 | 05 | oo | | | lw | lw | 
eR ttt 
| vpo2 | 160,200 | 160 | o75| 75 | | « | | e« | e | | 

a 
| vpos | 450,500 | 75 | 10 | 500s s|-_ se | we | | 
| vPpos | 350,400 | 750 | 0.25 | 45 | | cw | Pt 
| vpos | 450,500 | 1250 =| = oro | 45 | | cw | | i 
| vpos | 350,400 | 250 | o40| 75 | | 6 | | e | e | |e | 
a 
| vii [60100 | 20 | 50 | 32 | « | « | {| Je | 

in a A 
[vere {aseosc0 [os [80 | ooo pe |e || ce Te 
[| vPi2 [160.200 | 25 | 40 | 60 | e« | » | | | e | | 
| vP13_ | 4060100 | 250 | os | || ew | lw | | | 
AEB. [020 tag ao 8k 
Press [eo | 08 | 400 | | | hf ew | 
| Ros22? [100 | | Coan RLF BN IRE ae ae ae a 
jose? [oo | oe | 50 | goo SO] Ee | 


Note 1: Refer to Arrays and Special Functions section for packages available. 
Note 2: TO-220 compatible lead bend available. 
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Ch Supertex inc. 


DMOS Power FETS 


The following table represents an industry cross-reference for power MOSFETs. The Supertex devices are a "form, fit, and function" 
replacement for the industry standard part types, but subtle differences in charateriestics and/or specifications may exist. 


industry 
Part 
Number 


2N6659 
2N6660 
2N6661 
2N6755 
2N6756 


2N6757 
2N6757 
2N6759 
2N6761 
2N6761 


2N7000 
2N7000 
2N7007 
2N7008 
2N7009 


2N7014 
25J101 
25J102 
25J117 
25J121 


25J48 
25J49 
2SJ50 
2SJ55 
2SJ56 


2SJ56H 
2SJ76 
2SJ77 
25J78 
2SJ79 


2SJ79K 
2SK133 
2SK134 
2SK135 
2SK175 


Supertex 
Part 
Number 


2N6659 
2N6660 
2N6661 
VN1206N1 
VN1210N1 


VN1216N1 
VN1216N5 
VNO335N1 
VNO345N5 
VNO345N1 


2N7000 
VNO106N3 
2N7007 
2N7008 
VNO550N3 


VN1110N5 
VP1204N5 
VP1206N5 
VP0340N5 
VP1204N5 


VP1216N1 
VP1216N1 
VP1216N1 
VP1220N1 
VP1220N1 


VP1220N1 
VP0116N5 
TPO616N5 
VP1220N5 
VP0120N5 


VP0120N5 
VN1216N1 
VN1216N1 
VN1216N1 
VN1220N1 


Industry 
Part 
Number 


2SK176 
2SK176H 
2SK196H 
2SK213 
25K214 


2SK215 
2SK216 
2SK216K 
2SK220 
2SK221 


2SK259 
2SK260 
2SK294 
2SK295 
2SK296 


2SK298 
2SK310 
2SK311 
2SK319 
2SK345 


2SK346 
25K382 
2SK383 
2SK398 
2SK399 


2SK400 
2SK402 
2SK408 
2SK409 
2SK411 


2SK413 
2SK414 
2SK428 
2SK440 
2SK441 


Supertex 
Part 
Number 


VN1220N1 
VN1220N1 
VNO116N2 
VNO216N5 
VNO216N5 


VNO220N5 
VNO220N5 
VNO220N5 
VN1216N1 
VN1220N1 


VNO335N1 
VNO340N1 
VN1210N5 
VN1210N5 
VNO335N5 


VNO340N1 
VNO340N5 
VNO345N5 
VNO340N5 
VN1204N5 


VN1206N5 
VNO350N5 
VN1210N5 
VN1210N1 
VN1210N1 


VN1220N1 
VNO340N1 
VNO220N5 
VNO220N5 
VNO360N1 


VN1216N1 
VN1216N1 
VN1206N5 
VN1220N5 
VNO650N2 
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industry 
Part 
Number 


ANO110NA 
ANO120NA 
ANO130NA 
ANO140NA 
BS107P 


BS107PT 
BS170 
BS170P 
BS250 
BS250P 


BSR78 
BSS100 
BSS101 
BSS110 
BSS88 


BSS89 
BSS98 
BST70A 
BST72 
BST72A 


BST74 
BST74A 
BST76 
BST76A 
BUZ171 


BUZ172 
BUZ173 
BUZ20 
BUZ23 
BUZ30 


BUZ33 
BUZ40 
BUZ42 
BUZ43 
BUZ46 


Supertex 
Part 
Number 


ANO120NA 
ANO120NA 
ANO130NA 
ANO140NA 
VN1320N3 


VN1320N3 
VNO106N3 
VNO106N3 
VP0106N3 
VP0106N3 


TPO604N3 
VNO210N3 
VNO120N3 
VP0106N3 
TN0O524N3 


VNO220N3 
VNO106N3 
VNO109N3 
VN1310N3 
VN1310N2 


VNO220N3 
VNO220N3 
VNO220N3 
VNO220N3 
VP1206N5 


VP1210N5 
VP1220N5 
VN1210N5 
VN1210N1 
VN1220N5 


VN1220N1 
VNO350N5 
VNO350N5 
VNO350N1 
VNO350N1 


industry 
Part 
Number 


BUZ60B 
BUZ63B 
BUZ72 

BUZ72A 
BUZ73A 


BUZ74 
BUZ74A 
BUZ76 
BUZ76A 
D80AK2 


D80AL2 
D80AM2 
D80AN2 
D84BK2 
D84BL2 


D84BM2 
D84BN2 
D84BQ1 
D84BQ2 
D84CK2 


D84CL2 
D84CM2 
D84CN2 
D84CQ1 
D84CQ2 


D84CRI1 
D84CR2 
D84DK2 
D84DL2 
D86DK2 


D86DL2 
IRF120 
IRF121 
IRF122 
IRF123 


Supertex 
Part 
Number 


VNO340N5 
VNO340N1 
VN1210N5 
VN1210N5 
VN1220N5 


VNO350N5 
VNO350N5 
VNO340N5 
VNO340N5 
VNO206N3 


VNO210N3 
VNO0216N3 
VNO220N3 
VN1206N5 
VN1210N5 


VN1216N5 
VN1220N5 
VNO335N5 
VNO340N5 
VN1206N5 


VN1210N5 
VN1216N5 
VN1220N5 
VNO335N5 
VNO340N5 


VNO345N5 
VNO350N5 
VN1206N5 
VN1210N5 
VN1206N1 


VN1210N1 
VN1210N1 
VN1206N1 
VN1210N1 
VN1206N1 


IRF130 
IRF131 
IRF132 
IRF133 
IRF220 


IRF221 
IRF222 
IRF223 
IRF232 
IRF233 


IRF320 
IRF321 
IRF322 
IRF323 
IRF332 


IRF333 
IRF420 
IRF421 
IRF422 
IRF423 


IRF432 
IRF433 
IRF510 


IRF511 
IRF512 


IRF513 
IRF520 
IRF521 
IRF522 
IRF523 


IRF530 
IRF531 
IRF532 
IRF533 
IRF610 


IRF611 
IRF612 
IRF613 
IRF620 
IRF621 


IRF622 
IRF623 
IRF632 
IRF633 
IRF710 


IRF711 
IRF712 
IRF713 
IRF720 
IRF721 


Supertex 
Part 
Number 


VN1210N1 
VN1206N1 
VN1210N1 
VN1206N1 
VN1220N1 


VN1216N1 
VN1220N1 
VN1216N1 
VN1220N1 
VN1216N1 


VNO340N1 
VNO335N1 
VNO340N1 
VNO335N1 
VNO340N1 


VNO335N1 
VNO350N1 
VNO345N1 
VNO350N1 
VNO345N1 


VNO350N1 
VNO345N1 
IRF510 
IRF511 
IRF512 


IRF513 
IRF520 
IRF521 
IRF522 
IRF523 


VN1210N5 
IRF531 

VN1210N5 
VN1206N5 
VN1220N5 


VN1216N5 
VN1120N5 
VN1216N5 
VN1220N5 
VN1216N5 


VN1220N5 
VN1216N5 
VN1220N5 
VN1216N5 
VNO340N5 


VNO335N5 
VNO340N5 
VNO335N5 
VNO340N5 
VNO335N5 


Industry 
Part 
Number 


IRF722 
IRF723 
IRF732 
IRF733 
IRF820 


IRF821 
IRF822 
IRF823 
IRF832 
IRF833 


IRF9132 
IRF9133 
IRF9232 
IRF9233 
IRF9510 


IRF9511 
IRF9512 
IRF9513 
IRF9520 
IRF9521 


IRF9522 
IRF9523 
IRF9532 
IRF9533 
IRF9610 


IRF96114 
IRF9612 
IRF9613 
IRF9620 
IRF9621 


IRF9622 
IRF9623 
IRF9632 
IRF9633 
IRFF110 


IRFF111 
IRFFI12 
IRFF113 
IRFF120 
IRFF121 


IRFF122 
IRFF123 
IRFF130 
IRFF131 
IRFF132 


IRFF133 
IRFF210 
IRFF211 
IRFF212 
IRFF213 


Supertex 
Part 
Number 


VNO340N5 
VNO335N5 
VNO340N5 
VNO335N5 
VNO350N5 


VNO345N5 
VNO350N5 
VNO345N5 
VNO350N5 
VNO345N5 


VP1210N1 
VP1206N1 
VP1220N1 
VP1216N1 
VP1210N5 


VP1206N5 
VP1210N5 
VP1206N5 
IRF9520 
IRF9521 


IRF9522 
IRF9523 
VP1210N5 
VP1206N5 
VP1220N5 


VP1216N5 
VP1120N5 
VP1116N5 
VP1220N5 
VP1216N5 


VP1220N5 
VP1216N5 
VP1220N5 
VP1216N5 
VN1210N2 


VN1206N2 
VN1110N2 
VN1106N2 
VN1210N2 
VN1206N2 


VN1210N2 
VN1206N2 
VN1210N2 
VN1206N2 
VN1210N2 


VN1210N2 
VN1220N2 
VN1216N2 
VN1120N2 
VN1216N2 
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Industry 
Part 
Number 


IRFF220 
IRFF221 
IRFF222 
IRFF223 
IRFF232 


IRFF233 
IRFF310 
IRFF311 
IRFF312 
IRFF313 


IRFF320 
IRFF321 
IRFF322 
IRFF323 
IRFF332 


IRFF333 
IRFF420 
IRFF421 
IRFF422 
IRFF423 


IRFG9113 

IVNS5000AND 
IVN5000AND 
IVN5000ANE 
IVNS5000ANF 


IVNS5Q000ANF 
IVN5000ANH 
IVNS5000ANH 
IVN5000SND 
IVN5000SND 


IVNS5000SNE 
IVN5000SNF 
IVNS5000SNF 
IVN5000SNH 
IVN5000TND 


IVN5000TND 
IVN5000TNE 
IVNS5000TNF 
IVNS000TNF 
IVNS5000TNH 


IVN5000TNH 
IVN5200HND 
IVN5200HNE 
IVN5200HNF 
IVN5200HNH 


IVN5200KND 
IVN5200KNE 
IVN5200KNF 
IVN5200KNH 
IVN5200TND 


Supertex 
Part 
Number 


VN1220N2 
VN1216N2 
VN1220N2 
VN1216N2 
VN1220N2 


VN1216N2 
VNO340N2 
VNO335N2 
VNO340N2 
VNO335N2 


VNO340N2 
VNO335N2 
VNO340N2 
VNO335N2 
VNO340N2 


VNO335N2 
VNO350N2 
VNO345N2 
VNO350N2 
VNO345N2 


TPO606N7 
TNO104N3 
TNO104N3 
VNO206N3 
VNO210N3 


VNO0210N3 
VNO0210N3 
VNO210N3 
VNO104N9 
VNO109N9 


VNO106N9 
VNO109N9 
VNO109N9 
VNO109N9 
TNO104N2 


TNO104N2 
VNO206N2 
VNO210N2 
VNO210N2 
VNO210N2 


VNO210N2 
VN1204N5 
VN1206N5 
VN1210N5 
VN1210N5 


VN1204N5 
VN1206N5 
VN1210N5 
VN1210N5 
VN1204N2 


Industry 
Part 
Number 


IVN5200TNE 
IVN5200TNH 
IVN5201CND 
IVN5201CNE 
IVN5210CNF 


IVN5210CNH 
IVN5210KND 
IVN5210KNE 
IVN5210KNF 
IVN5210KNH 


IVN5210TND 
IVN5210TNE 
IVN5210TNF 
IVN5210TNH 
IVN6000CNE 


IVN6000CNF 
IVN6000CNH 
IVN6000CNR 
IVN6000CNS 
IVN6000CNT 


IVN6000CNU 
IVN6000KNE 
IVN6000KNF 
IVN6000KNH 
IVN6000KNR 


IVN6000KNS 
IVN6000KNT 
IVN6000KNU 
IVN6000TNE 
IVN6000TNF 


IVN6000TNH 
IVN6000TNR 
IVN6000TNS 
IVN6000TNT 
IVN6000TNU 


IVN6001CNE 
IVN6001CNF 
IVN6001CNH 
IVN6001KNE 
IVN6001KNF 


IVN6001KNH 
IVN6001 TNE 
IVN6001 TNF 
IVN6001 TNH 
IVN6002CND 


IVN6002KND 
IVN6002TND 
IVN6100TNS 
IVN6100TNT 
IVN6100TNU 


Supertex 
Part 
Number 


VN1206N2 
VN1210N2 
VN1204N5 
VN1206N5 
VN1210N5 


VN1210N5 
VN1204N1 
VN1206N1 
VN1210N1 
VN1210N1 


VN1204N2 
VN1206N2 
VN1210N2 
VN1210N2 
VN1206N5 


VN1210N5 
TNO610N5 
VNO340N5 
VNO340N5 
VNO345N5 


VNO350N5 
VN1206N1 
VN1210N1 
VN1210N1 
VNO340N1 


VNO340N1 
VNO345N1 
VNO350N1 
TNO606N2 
VNO610N2 


TNO610N2 
VNO340N2 
VNO340N2 
VNO345N2 
VNO350N2 


VN1206N5 
VN1210N5 
TNO610N5 
VN1206N1 
VN1210N1 


VN1210N1 
VN1206N2 
VN1210N2 
VN1210N2 
VN1204N5 


VN1204N1 
TNO104N2 
VNO640N2 
VNO645N2 
VNO650N2 


Industry 
Part 
Number 


IVN6200ANE 
IVN6200ANF 
IVN6200ANH 
IVN6200ANM 
IVN6200ANS 


IVN6200CND 
IVN6200CNE 
IVN6200CNF 
IVN6200CNH 
IVN6200CNM 


IVN6200CNR 
IVN6200CNS 
IVN6200CNU 
IVN6200KNE 
IVN6200KNH 


IVN6200KNM 
IVN6200KNR 
IVN6200KNS 
IVN6200KNU 
IVN6300ANE 


IVN6300ANF 
IVN6300ANH 
IVN6300ANM 


IVN6300ANP 
IVN6300ANS 


IVN6300ANT 
IVN6300ANU 
IVN6300SNE 
IVN6300SNF 
IVN6300SNH 


IVN6660 
IVN6661 
MTM10N05 
MTM10N06 
MTM10N08 


MTM10N10 
MTM12N05 
MTM12N06 
MTM12N08 
MTM12N10 


MTM15N05 
MTM15NO06 
MTM20N08 
MTM20N10 
MTM2N45 


MTM2N50 
MTM2P45 
MTM2P50 
MTM3N35 
MTM3N40 


Supertex 
Part 
Number 


VN1206N5 
VN1210N5 
VN1210N5 
VN1220N5 
VNO340N5 


VN1204N5 
VN1206N5 
VN1210N5 
VN1210N5 
VN1220N5 


VNO340N5 
VNO340N5 
VNO350N5 
VN1206N1 
VN1210N1 


VN1220N1 
VNO340N1 
VNO340N1 
VNO350N1 
VN1306N3 


VN1310N3 
VNO210N3 
VN1320N3 
VNO635N3 
VNO540N3 


VNO545N3 
VNO545N3 
VNO106N9 
VNO109N9 
VNO109N9 


VNO106N2 
VNO109N2 
VN1206N1 
VN1206N1 
VN1210N1 


VN1210N1 
VN1206N1 
VN1206N1 
VN1210N1 
VN1210N1 


VN1206N1 
VN1206N1 
VN1210N1 
VN1210N1 
VNO345N1 


VNO350N1 
VP0345N1 
VP0350N1 
VNO335N1 
VNO340N1 


Industry 
Part 
Number 


MTM5N18 
MTM5N20 
MTM7N12 
MTM7N15 
MTM7N18 


MTM7N20 
MTM8NO08 
MTM8N10 
MTM8N12 
MTM8N15 


MTM8P08 
MTM8P10 
MTP10N05 
MTP10N06 
MTP10N08 


MTP10N10 
MTP12N05 
MTP12N06 
MTP12N08 
MTP12N10 


MTP15N05 
MTP15N06 
MTP1N45 
MTP1N50 
MTP1N55 


MTP1N60 
MTP20N08 
MTP20N10 
MTP2N18 
MTP2N20 


MTP2N35 
MTP2N40 
MTP2N45 
MTP2N50 
MTP2P45 


MTP2P50 
MTP3N12 
MTP3N15 
MTP3N35 
MTP3N40 


MTP4N08 
MTP4N10 
MTP5NO5 
MTP5NO06 
MTP5N18 


MTP5N20 
MTP7N12 
MTP7N15 
MTP7N18 
MTP7N20 


Supertex 
Part 
Number 


VN1220N1 
VN1220N1 
VN1216N1 
VN1216N1 
VN1220N1 


VN1220N1 
VN1210N1 
VN1210N1 
VN1216N1 
VN1216N1 


VP1210N1 
VP1210N1 
VN1206N5 
VN1206N5 
VN1210N5 


VN1210N5 
VN1206N5 
VN1206N5 
VN1210N5 
VN1210N5 


VN1206N5 
VN1206N5 
VNO645N5 
VNO350N5 
VNO355N5 


VNO360N5 
VN1210N5 
VN1210N5 
VN1220N5 
VN1220N5 


VNO335N5 
VNO340N5 
VNO345N5 
VNO350N5 
VNO345N5 


VNO350N5 
VN1216N5 
VN1216N5 
VNO335N1 
VNO340N5 


VN1110N5 
VN1110N5 
VN1106N5 
VN1206N5 
VN1220N5 


VN1220N1 
VN1216N5 
VN1216N5 
VN1220N5 
VN1220N5 
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Industry 
Part 
Number 


MTP8NO08 
MTP8N10 
MTP8N12 
MTP8N15 
MTP8P08 


MTP8P10 
PM1001L 
PM1002L 
PM1003P 
PM1004P 


PM1006M 
PM1006P 
PM1010M 
PM1010P 
PM1201L 


PM1203P 
PM1206P 
PM1503P 
PM1504P 
PM1506M 


PM1506P 
PM503L 
PM506L 
PM509P 
PM510P 


PM512M 
PM512P 
PM601L 
PM602L 
PM603L 


PM604P 
PM605P 
PM606L 
PM608M 
PM608P 


PM609P 
PM609R 
PM610P 
PM612M 
PM612P 


PM614M 
PM614P 
PM801L 
PM802L 
PM805P 


PM808M 
PM808P 
PM814M 
PM814P 
RFL1NO08 


Supertex 
Part 
Number 


VN1210N5 
VN1210N5 
VN1216N5 
VN1216N5 
VP1210N5 


VP1210N5 
VNO0210N3 
VNO210N3 
VN1110N5 
VN1110N5 


VN1210N1 
VN1210N5 
VN1210N1 
VN1210N5 
VNO216N3 


VN1216N5 
VN1216N5 
VN1216N5 
VN1216N5 
VN1216N1 


VN1216N5 
TNO606N3 
TNO606N3 
VN1206N5 
VN1206N5 


VN1206N1 
VN1206N5 
VNO106N3 
TNO606N3 
VNO206N3 


VN1106N5 
VN1206N5 
TNO606N3 
VN1206N1 
VN1206N5 


VN1206N5 
VN1206N5 
VN1206N5 
VN1206N1 
VN1206N5 


VN1206N1 
VN1206N5 
VNO109N3 
TNO610N3 
VN1210N5 


VN1210N1 
VN1210N5 
VN1210N1 
VN1210N5 
TNO610N2 


industry 
Part 
Number 


RFL1N10 
RFLIN12 
RFLIN15 
RFLIN18 
RFL1N20 


RFL1P08 
RFL1P10 
RFL2NO5 
RFL2NO6 
RFM12N08 


RFM12N10 
RFM15NO05 
RFM15N06 
RFM3N45 
RFM3N50 


RFM4N35 
RFM4N40 
RFM6P08 
RFM6P10 
RFM8N18 


RFM8N20 
RFM8P08 
RFM8P10 
RFP12N08 
RFP12N10 


RFP15N05 
RFP15N06 
RFP1N35 
RFP1N40 
RFP2N08 


RFP2N10 
RFP2N12 
RFP2N15 
RFP2N18 
RFP2N20 


RFP2P08 
RFP2P10 
RFP3N45 
RFP3N50 
RFP4N05 


RFP4N06 
RFP4N35 
RFP4N40 
RFP6P08 
RFP6P10 


RFP8N18 
RFP8N20 
RFP8P08 
RFP8P10 
SD1100HD 


Supertex 
Part 
Number 


VN1110N2 
VN1216N2 
VN1216N2 
VN1120N2 
VN1120N2 


TP0610N2 
TPO610N2 
VN1106N2 
VN1106N2 
VN1210N1 


VN1210N1 
VN1206N1 
VN1206N1 
VNO345N1 
VNO350N1 


VNO335N1 
VNO340N1 
VP1210N1 
VP1210N1 
VN1220N1 


VN1220N1 
VP1210N1 
VP1210N1 
VN1210N5 
VN1210N5 


VN1206N5 
VN1206N5 
VNO635N5 
VNO640N5 
TNO610N5 


VN1110N5 
VN1216N5 
VN1216N5 
VN1120N5 
VN1120N5 


TP0610N5 
TPO610N5 
VNO345N5 
VNO350N5 
VN1106N5 


VN1106N5 
VNO335N5 
VNO340N5 
VP1210N5 
VP1210N5 


VN1220N5 
VN1220N5 
VP1210N5 
VP1210N5 
VNO545N2 


Industry 
Part 
Number 


SD1101BD 
SD1101HD 
SD1102BD 
SD1102BD 
SD1102HD 


SD1104BD 
SD1104DD 
SD1104HD 
SD1105BD 
SD1105DD 


SD1105HD 
SD1106AD 
SD1106AD 
SD1106DD 
SD1107BD 


SD1107BD 
$D1107DD 
SD1107HD 
$D1107N 

$D1112BD 


SD1112BD 
$D1112HD 
$D1113BD 
$D1113BD 
$D1113HD 


SD1114BD 
$D1114DD 
SD1114HD 
$D1115BD 
$D1115DD 


$D1115HD 
$D1117BD 
$D1117DD 
$D1117HD 
SD1117N 


$D1122BD 
$D1122BD 
$D1124BD 
$D1124BD 
$D1127BD 


SD1137BD 
SD1202BD 
SD1202BD 
SD1§00BD 
SD1501BD 


SD5101N 
SGSP111 
SGSP112 
SGSP151 
SGSP152 


Supertex 
Part 
Number 


VNO640N3 
VNO640N2 
VNO635N3 
VNO635N3 
VNO635N2 


VNO0210N3 
VNO109N9 
VNO210N2 
VNO0210N3 
VNO109N9 


VNO210N2 
VNO106N3 
VNO106N3 
VNO106N9 
VNO0210N3 


VNO0210N3 
VNO109N9 
VNO210N2 
VNO210N6 
VNO220N3 


VNO220N3 
VNO220N2 
VNO0120N3 
VNO120N3 
VNO120N2 


VNO109N3 
VNO109N9 
VNO109N2 
VNO109N3 
VNO109N9 


VNO109N2 
VNO206N3 
VNO106N9 
VNO206N2 
VNO206N6 


VNO120N3 
VN1320N3 
VNO106N3 
VNO106N3 
VNO106N3 


VNO206N3 
VN1320N3 
VN1320N3 
VNO660N3 
VNO655N3 


VN1304N6 
VN1210N2 
VN1210N2 
VN1210N2 
VN1210N2 


Industry 
Part 
Number 


SGSP311 
SGSP312 
SGSP317 
SGSP318 
SGSP319 


SGSP330 
SGSP331 
SGSP351 
SGSP352 
SGSP354 


SGSP355 
SGSP367 
SGSP511 
SGSP512 
SGSP517 


SGSP519 
SGSP530 
SGSP531 
SGSP579 
SNO0120NB 


SNO0130NB 
SNO140NB 
TNO106N3 
TNO110N3 
TZ402BD 


TZ403BD 
TZ404BD 
UFN120 
UFN121 
UFN122 


UFN123 
UFN130 
UFN131 
UFN132 
UFN133 


UFN220 
UFN221 
UFN222 
UFN223 
UFN232 


UFN233 
UFN320 
UFN321 
UFN322 
UFN323 


UFN332 
UFN333 
UFN420 
UFN421 
UFN422 


Supertex 
Part 
Number 


VN1210N5 
VN1210N5 
VN1220N5 
VNO355N5 
VNO350N5 


VNO345N5 
VNO340N5 
VN1210N5 
VN1210N5 
VNO345N5 


VNO340N5 
VN1220N5 
VN1210N1 
VN1210N1 
VN1220N1 


VNO350N1 
VNO345N1 
VNO340N1 
VN1106N1 
ANO120NB 


ANO130NB 
ANO140NB 
VNO106N3 
VNO0210N3 
VN1304N3 


VN1304N3 
VN1304N3 
VN1210N1 
VN1206N1 
VN1210N1 


VN1206N1 
VN1210N1 
VN1206N1 
VN1210N1 
VN1206N1 


VN1220N1 
VN1216N1 
VN1220N1 
VN1216N1 
VN1220N1 


VN1216N1 
VNO340N1 
VNO335N1 
VNO340N1 
VNO335N1 


VNO340N1 
VNO335N1 
VNO350N1 
VNO345N1 
VNO350N1 


Industry 
Part 
Number 


UFN423 
UFN432 
UFN433 
UFN441 
UFN510 


UFN511 
UFN512 
UFN513 
UFN520 
UFN521 


UFN522 
UFN523 
UFN530 
UFN531 
UFN532 


UFN533 
UFN610 
UFN611 
UFN612 
UFN613 


UFN620 
UFN621 
UFN622 
UFN623 
UFN632 


UFN633 
UFN710 
UFN711 
UFN712 
UFN713 


UFN720 
UFN721 
UFN722 
UFN723 
UFN732 


UFN733 
UFN820 
UFN821 
UFN822 
UFN823 


UFN832 
UFN833 
UFNA11 
UFNA12 
UFNF110 


UFNF1114 
UFNF112 
UFNF113 
UFNF120 
UFNF121 


Supertex 
Part 
Number 


VNO345N1 
VNO350N1 
VNO345N1 
VN1106N1 
VN1210N5 


VN1206N5 
VN1110N5 
VN1106N5 
VN1210N5 
VN1206N5 


VN1210N5 
VN1206N5 
VN1210N5 
VN1206N5 
VN1210N5 


VN1206N5 
VN1220N5 
VN1216N5 
VN1110N5 
VN1216N5 


VN1220N5 
VN1216N5 
VN1220N5 
VN1216N5 
VN1220N5 


VN1216N5 
VNO340N5 
VNO335N5 
VNO340N5 
VNO335N5 


VNO340N5 
VNO335N5 
VNO340N5 
VNO335N5 
VNO340N5 


VNO335N5 
VNO350N5 
VNO345N5 
VNO350N5 
VNO345N5 


VNO350N5 
VNO345N5 
TNO606N3 
TNO610N3 
VN1210N2 


VN1206N2 
VN1110N2 
VN1106N2 
VN1210N2 
VN1206N2 


Industry 
Part 
Number 


UFNF122 
UFNF123 
UFNF130 
UFNF131 
UFNF132 


UFNF133 
UFNF210 
UFNF211 
UFNF212 
UFNF213 


UFNF220 
UFNF221 
UFNF222 
UFNF223 
UFNF232 


UFNF233 
UFNF310 
UFNF311 

UFND312 
UFNF313 


UFNF320 
UFNF321 
UFNF322 
UFNF323 
UFNF332 


UFNF333 
UFNF420 
UFNF421 
UFNF422 
UFNF423 


UFNF432 
UFNF433 
VNO1000A 
VNO1000D 
VNO104N3 


VNO106N3 
VNO109N3 
VNO300B 
VNO300D 
VNO3O0L 


VNO300M 
VNO400A 
VNO401A 
VN0401D 
VNO601A 


VNO601D 
VNO60M 
VNO610LL 
VNO800A 
VNO800D 


Supertex 
Part 
Number 


VN1210N2 
VN1206N2 
VN1210N2 
VN1206N2 
VN1210N2 


VN1206N2 
VN1220N2 
VN1216N2 
VN1110N2 
VN1216N2 


VN1220N2 
VN1216N2 
VN1220N2 
VN1216N2 
VN1220N2 


VN1216N2 
VNO340N2 
VNO335N2 
VNO340N2 
VNO335N2 


VNO340N2 
VNO335N2 
VNO340N2 
VNO335N2 
VNO340N2 


VNO335N2 
VNO350N2 
VNO345N2 
VNO350N2 
VNO345N2 


VNO350N2 
VNO345N2 
VN1210N1 
VN1210N5 
VNO104N3 


VNO106N3 
VNO109N3 
VNO300B 
VNO300D 
VNO300L 


VNOSOOL 

VN1204N1 
VN1204N1 
VN1204N5 
VN1206N1 


VN1206N5 
VNO606L 

VNO610LL 
VN1210N1 
VN1210N5 


Industry 
Part 
Number 


VNO801A 
VNO801D 
VNO808M 
VN1001A 
VN10KE 


VN10KM 
VN10KMA 
VN10KN3 
VN10LE 
VN10LM 


VN10LM 
VN10LP 
VN1206B 
VN1206D 
VN1206L 


VN1206M 
VN1210L 
VN1210M 
VN1216B 


VN1706B 
VN1706D 
VN1706L 
VN1706M 
VN1710L 
VN1710M 


VN2010L 
VN2222KM 
VN2222L 
VN2222LL 
VN2222LM 


VN2222LM 
VN2406B 
VN2406D 
VN2406L 
VN2406M 


VN2410L 
VN2410M 
VN30ABA 
VN3501A 
VN3501D 


VN3515L 
VN35AA 
VN35AB 
VN35AK 
VN4001A 


VN4001D 
VN4012L 
VN40AD 

VN4502A 
VN4502D 


Supertex 
Part 
Number 


VN1210N1 
VN1210N5 
VNO808L 

VN1210N1 
VNO106N9 


VN10KN3 
VN10KN3 
VN10KN3 
VNO106N9 
VN10KN3 


VN10KN3 
VN1306N3 
VN1206B 
VN1206D 
VN1206L 


VN1206L 
VN1210L 
VN1210L 
VN1216N2 


VN1706B 
VN1706D 
VN1706L 
VN1706L 
VN1710L 
VN1710L 


VN2010L 

VN1306N3 
VN2222LL 
VN2222LL 
VN1306N3 


VN1306N3 
VN2406B 
VN2406D 
VN2406L 
VN2406L 


VN2410L 
VN2410L 
VNO104N2 
VNO335N1 
VNO335N5 


VN3515L 

VN1106N1 
VNO204N2 
VNO204N2 
VNO340N1 


VNO340N5 
VN4012L 

VNO104N5 
VNO345N1 
VNO345N5 


Industry 
Part 
Number 


VN46AD 
VN5002A 
VN5002D 
VN6035L 
VN64GA 


VN66AD 
VN66AK 
VN67AA 
VN67AB 
VN67ABA 


VN67AD 
VN67AK 
VN88AD 
VN89ABA 
VN89AD 


VN9OAA 
VN90AB 
VNS0ABA 
VN9O8AK 
VN99AB 


VN9O9SAK 
VP0104N3 
VP0106N3 
VP0109N3 
VP0300B 


VPO300L 
VP0300M 
VPO0540L 
VP0808B 
VPO808L 


VP0808M 
VP1008B 
VP1008M 
VQ1000J 
VQ1000P 


VQ1001J 
VQ1001P 
VQ1004J 
VQ1004P 
VQ2001J 


VQ2001P 
VQ2004J 
VQ2004P 
VQ2006J 
VQ2006P 


VQ3001J 
VQ3001P 
VQ7254J 
VQ7254P 
ZVNO104A 


Supertex 
Part 
Number 


VNO104N5 
VNO350N1 
VNO350N5 
VN6035L 

VN1206N1 


VNO106N5 
VNO106N2 
VNO106N5 
VNO106N2 
VNO106N2 


VNO106N5 
VNO106N2 
VNO109N5 
VNO109N2 
VNO109N5 


VN1110N4 
VNO109N2 
VNO109N2 
VNO109N2 
VNO109N2 


VNO109N2 
VP0104N3 
VP0106N3 
VP0109N3 
VP0300B 


VPO300L 
VPO300L 
VPO640N5 
VP080B 
VP0O808L 


VPO808L 

TP0610N2 
TP0610N3 
VQ1000N6 
VQ1000N7 


TNO606N6 
VQ1001P 
VQ1004J 
VQ1004P 
TPO604N6 


TPO604N6 
TPO606N6 
TPO606N7 
TPO606N6 
TPO606N7 


VQ3001N6 
VQ3001N7 
VQ7254N6 
VQ7254N7 
VNO104N3 


6-12 


Industry 
Part 
Number 


ZVN0104B 
ZVNO104L 
ZVNO106A 
ZVNO0106B 
ZVNO106L 


ZVNO108A 
ZVN0108B 
ZVNO108L 
ZVNO109A 
ZVNO109A 


ZVNO109B 
ZVNO109L 
ZVNO110A 
ZVNO0110B 
ZVNO110L 


ZVNO114A 
ZVN0114B 
ZVNO114L 
ZVNO116A 
ZVNO116B 


ZVNO116L 


ZVNO117TA 


ZVNO120A 
ZVNO0120A 
ZVNO0120B 


ZVNO0120B 
ZVNO120L 
ZVNO120L 
ZVNO124A 
ZVN0124B 


ZVNO124L 
ZVNO1A2A 
ZVNO1A2B 
ZVNO1A2L 
ZVNO1A3B 


ZVNO1A3L 
ZVNO0204B 
ZVNO204L 
ZVNO0204M 
ZVNO206B 


ZVNO206L 
ZVNO0206M 
ZVNO0208B 
ZVNO208L 
ZVNO0208M 


ZVNO0209B 
ZVNO209L 
ZVNO0209M 
ZVN0210B 
ZVNO0210L 


Supertex 
Part 
Number 


VNO104N2 
VNO104N5 
VNO106N3 
VNO106N2 
VNO106N5 


VNO109N3 
VNO109N2 
VNO109N5 
VNO109N3 
VNO109N3 


VNO109N2 
VNO109N5 
VN1310N3 
VN1310N2 
VNO210N5 


VNO216N3 
VNO216N2 
VNO216N5 
VNO116N3 
VNO116N2 


VNO115N5 
VNO120N3 
VNO120N3 
VNO120N3 
VNO120N2 


VNO120N2 
VNO120N5 
VNO120N5 
TNO524N3 
TNO524N2 


TNO624N5 
TNO102N3 
TNO602N2 
VNO300D 

TNO604N2 


VNO204N5 
TNO104N2 
VNO204N5 
VN120N1 

VNO206N2 


VNO206N5 
VN1106N1 
VNO210N2 
VN0210N5 
VN1110N4 


TNO610N2 
TNO610N5 
VN1110N4 
VNO210N2 
VNO210N5 


Industry 
Part 
Number 


ZVNO0210M 
ZVN0214B 
ZVNO0214L 
ZVNO0214M 
ZVN0216B 


ZVNO216L 
ZVNO0216M 
ZVNO0220B 
ZVNO220L 
ZVNO2A2B 


ZVNO2A2L 
ZVNO2A2M 
ZVNO2A3B 
ZVNO2A3L 
ZVNO2A3M 


ZVN0330B 
ZVNO330L 
ZVNO0330M 
ZVN0335B 
ZVNO335L 


ZVN0335M 
ZVNO0340B 
ZVNO340L 
ZVN0340M 
ZVN0345B 


ZVNO345L 
ZVNO0345M 
ZVNO350L 
ZVNO350M 
ZVN0355B 


ZVNO355L 
ZVNO0355M 
ZVNO360B 
ZVNO360L 
ZVNO360M 


ZVNO0450M 
ZVNO0530A 
ZVN0530B 
ZVN0535A 
ZVNO0535A 


ZVNO0535B 
ZVNO0535L 
ZVNO540A 
ZVN0540B 
ZVNO540L 


ZVNO0545A 
ZVN0545B 
ZVNO545L 
ZVN1104B 
ZVN1104L 


Supertex 
Part 
Number 


VN1110N1 
VNO216N2 
VN1216N5 
VN1116N1 
VNO216N2 


VNO216N5 
VNO216N1 
VNO220N2 
VNO220N5 
TNO602N2 


VNO300D 
VN1106N1 
TNO604N2 
VNO300D 
VN1106N1 


VNO335N2 
VNO335N5 
VNO335N1 
VNO335N2 
VNO335N5 


VNO335N1 
VNO340N2 
VNO340N5 
VNO340N1 
VNO345N2 


VNO345N5 
VNO345N1 
VNO350N5 
VNO350N1 
VNO355N2 


VNO355N5 
VNO355N1 
VNO360N2 
VNO360N5 
VNOS360N1 


VNO350N1 
VNO535N3 
VNO535N2 
VNO535N3 
VNO635N3 


VNO635N2 
VNO635N5 
VNO540N3 
VNO540N2 
VNO640N5 


VNO545N3 
VNO545N2 
VNO645N5 
TNO604N2 
VN1106N5 


Industry 
Part 
Number 


ZVN1104M 
ZVN1106B 
ZVN1106L 
ZVN1106M 
ZVN1108B 


ZVN1108L 
ZVN1108M 
ZVN1109B 
ZVN1109L 
ZVN1109M 


ZVN1110B 
ZVN1110L 
ZVN1110M 
ZVN1114B 
ZVN1114L 


ZVN1114M 
ZVN1116B 
ZVN1116L 
ZVN1116M 
ZVN1120B 


ZVN1120L 
ZVN1120M 
ZVN1130B 
ZVN1130L 
ZVN1130M 


ZVN1135B 
ZVN1135L 
ZVN1135M 
ZVN1140B 
ZVN1140L 


ZVN1140M 
ZVN1145B 
ZVN1145L 
ZVN1145M 
ZVN11A2B 


ZVN11A2L 
ZVN11A2M 
ZVN11A3B 
ZVN11A3L 
ZVN11A3M 


ZVN1204B 
ZVN1204L 
ZVN1204M 
ZVN1206B 
ZVN1206L 


Supertex 
Part 
Number 


VN1106N1 
VN1106N2 
VN1106N5 
VN1106N1 
VN1110N2 


VN1110N5 
VN1110N1 
VN1110N2 
VN1110N5 
VN1110N1 


VNO210N2 
VNO210N5 
VN1110N1 
VN1216N2 
VN1216N5 


VN1216N1 
VN1116N2 
VNO216N5 
VN1116N4 
VN1120N2 


VN1120N5 
VN1120N1 
VNO335N2 
VNO335N5 
VNO335N1 


VNO335N2 
VNO335N5 
VNO335N1 
VNO340N2 
VNO340N5 


VNO340N1 
VNO345N2 
VNO345N5 
VNO345N1 
VN1204N2 


VN1204N5 
VN1204N1 
VN1204N2 
VN1204N5 
VN1204N1 


VN1204N2 
VN1204N5 
VN1204N1 
VN1206N2 
VN1206N5 


Industry 
Part 
Number 


ZVN1206M 
ZVN1208B 
ZVN1208L 
ZVN1208M 
ZVN1209B 


ZVN1209L 
ZVN1209M 
ZVN1210B 
ZVN1210L 
ZVN1210M 


ZVN1214B 
ZVN1214B 
ZVN1214L 
ZVN1214M 
ZVN1216L 


ZVN1216M 
ZVN1220B 
ZVN1220L 
ZVN1220M 
ZVN12A2B 


ZVN12A2M 
ZVN12A3B 
ZVN12A3L 
ZVN12A3M 
ZVN1304A 


ZVN1304B 
ZVN1306A 
ZVN1306B 
ZVN1308A 
ZVN1308B 


ZVN1309A 
ZVN1309B 
ZVN1310A 
ZVN1310B 
ZVN1314A 


ZVN1314B 
ZVN1316A 
ZVN1316B 
ZVN1320A 
ZVN1320B 


ZVN1404A 
ZVN1404B 
ZVN1406A 
ZVN1406B 
ZVN1408A 


Supertex 
Part 
Number 


VN1206N1 
VN1210N2 
VN1210N5 
VN1210N1 
VN1210N2 


~ VN1210N5 


VN1210N1 
VN1110N2 
VN1110N5 
VN1110N1 


VN1216N5 
VN1216N2 
VN1216N5 
VN1216N1 
VN1216N5 


VN1216N1 
VN1220N2 
VN1220N5 
VN1220N1 
VN1204N2 


VN1204N1 
VN1204N2 
VN1204N5 
VN1204N1 
VN1304N3 


VN1304N2 
VN1306N3 
VN1306N2 
VN1310N3 
VN1310N2 


VN1310N3 
VN1310N2 
VN1310N3 
VN1310N2 
VNO116N2 


VNO116N2 
VN1316N3 
VN1316N2 
VN1320N3 
VN1320N2 


VN1304N3 
VN1304N2 
VN1306N3 
VN1306N2 
VN1310N3 


industry 
Part 
Number 


ZVN1408B 
ZVN1409A 
ZVN1409A 
ZVN1409B 
ZVN1410A 


ZVN1410B 
ZVN1414A 
ZVN1414B 
ZVN1416A 
ZVN1416B 


ZVN1420A 
ZVN1420B 
ZVN2106A 
ZVN2106B 
ZVN2106L 


ZVN2110A 
ZVN2110B 
ZVN2110L 
ZVN2120A 
ZVN2120B 


ZVN2120L 
ZVN2206B 
ZVN2206L 
ZVN2210B 
ZVN2210L 


ZVN2220B 
ZVN2220L 
ZVN2224B 
ZVN2224L 
ZVN2535A 


ZVN2535B 
ZVN2535L 
ZVN3210L 
ZVN3220L 
ZVN3306A 


ZVN3306B 
ZVN3310A 
ZVN3310B 
ZVN3320A 
ZVN3320B 


ZVN4206A 
ZVNL120A 
ZVNL535A 
ZVP0120A 
ZVP0120B 


Supertex 
Part 
Number 


VN1310N2 
VN1310N3 
VN1310N3 
VN1310N2 
VN1310N3 


VN1310N2 
VN1316N3 
VN1316N2 
VN1316N3 
VN1316N2 


VNO120N3 
VNO120N2 
VNO206N3 
VNO206N2 
VNO206N5 


VN0210N3 
VNO210N2 
VNO210N5 
VNO120N3 
VNO120N2 


VNO120N5 
VN1206N2 
VN1206N5 
VN1110N2 
VN1110N5 


VN1120N2 
VN1120N5 
TNO624N2 
TNO624N5 
VNO535N3 


VNO535N2 
VNO535N5 
VN1210N5 
VN1220N5 
VNO106N3 


VNO106N2 
VN1310N3 
VN1310N2 
VN1320N3 
VN1320N3 


TNO606N3 
VNO120N3 
VNO535N3 
VP0120N3 
VP0120N2 


Industry 
Part 
Number 


ZVP0120L 
ZVP0535A 
ZVP0535B 
ZVP0535L 
ZVP0540A 


ZVP0540B 
ZVP0545A 
ZVP0545B 
ZVPO0545L 
ZVP1320A 


ZVP1320B 
ZVP2106A 
ZVP2106B 
ZVP2106L 
ZVP2110A 


ZVP2110B 
ZVP2110L 
ZVP2120A 
ZVP2120B 
ZVP2120L 


ZVP2206B 
ZVP2206L 
ZVP2210B 
ZVP2210L 
ZVP2220B 


ZVP2220L 
ZVP3306A 
ZVP3306B 
ZVP3310A 
ZVP3310B 


Supertex 
Part 
Number 


VP0120N5 
VP0535N3 
VP0535N2 
VP0635N5 
VP0540N3 


VP0540N2 
VP0545N3 
VP0O545N2 
VP0645N5 
VP1320N3 


VP1320N2 
TPO606N3 
TPO606N2 
TPO606N5 
VP0109N3 


VP0109N2 
TPO610N5 
VP0120N3 
VP0120N2 
VP0120N5 


VP1206N2 
VP1206N5 
VP1110N2 
VP1110N5 
TPO620N2 


TPO620N5 
VP0106N3 
VP0106N2 
VP1310N3 
VP1310N2 
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Alphanumeric Index and Ordering Information 
Company Profile 

Application Notes 

Static Handling Procedures and Quality Assurance 
Process Flow 

DMOS Product Family 

N- and P- Channel Low Threshold MOSFETs 
DMOS Discretes N-Channel 

DMOS Discretes P-Channel 

DMOS Arrays and Special Functions 

HVCMOS High Voltage ICs 

CMOS Consumer/industrial Products 

Lead Bend Options and Surface Mount Packages 
Package Outlines 


Representatives/Distributors 


¢} Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


a Information 


td Rosion) lnvon) Vesin) Order Number / Package 
(max) (min) (max) TO-39 TO-92 DICE 


Features Advanced DMOS Technology 


() Low threshold These enhancement-mode (normally-off) power transistors util- 
a . ize a vertical DMOS structure and Supertex's well-proven silicon- 
(J High input impedance gate manufacturing process. This combination produces devices 
1 Low input capacitance with the power handling capabilities of bipolar transistors and with 
a the high input impedance and negative temperature coefficient 
L) Fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 
, these devices are free from thermal runaway and thermally- 
C] Low on resistance induced secondary breakdown. 

1) Freedom from secondary breakdown Supertex Vertical DMOS Power FETs are ideally suited to a wide 
[} Low input and output leakage range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 

fast switching speeds are desired. 
Applications Package Options (Notes 1 and 2) 


L) Solid state relays 
Battery operated systems 
Photo voltaic drive 


Analog switch 


OUO OU 


General purpose line driver 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV ines 

Drain-to-Gate Voltage BY .x 

Gate-to-Source Voltage + 20V 

pe eg ake Scie Te oe oe ee ae Sle" Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics 


Package ls (continuous)* i. p Ruined)” Power Dissipation 6. 6:4 
@T, = 25°C °C/W °C/W 


a aT | eT eT 


“Ih (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to-Source San 10 
Breakdown Voltage | TNO106 | 06 
| Gate Threshold Voltage = Threshold | Gate Threshold Voltage = a Ib = 0.5mA 


Change in Vga.) with Temperature ae ps a Vig: Ip = 1.0mA 


Zero Gate Voltage Drain Current | 10 | = 0, Vig = ree Rating 
500 uA V2 == (0, V2 = 0.8 Max Rating 
T, = 125°C 
lbvon) ON-State Drain Current 0.75 Veg = OV; Vog = 25V 
2.0 Veg = 10V, Vig = 25V 
Rosion) Static Drain-to-Source = 9 Vee nt 
ON-State Resistance —— ile 
Change in Rn. (ON) with Temperature — ata ae I, = 0.5A, Vg = 10V 
—— Forward Transconductance ee = BBV, | = SOOMA 


Input Capacitance 
Veg = 9; Vog = 25V 


Common Source Output Capacitance f= " MHz 


Reverse Transfer Capacitance 


Cine | tenon Dogy Tine 
a 

Pes | Ton ore bearing fe Pr ™ 

ce Faltme SS SSSSC~dCSSCidS 

vg Bote ei op 


Reverse Recovery Time 


t. 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


“ 
PULSE | 
GENERATOR 


Input SCOPE 


D.U.T. 


Output 
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; TNO1A 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 
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g 0.3 lL or 
~ ~ 
iE < 
Ww 
= = 
eof : 
LL a 
G) 


— 


| PEt Ty tt TT 
SERRE Yet py 
»LLEE Er 


0 6 1.2 1.8 2.4 3.0 
|p (AMPERES) 


Maximum Rated Safe Operating Area 


eh SE 
, tN | til 


HSS a 


cs ae Tt 
NH 
» COMICCESE EH 


10 100 1000 


0 
Vps (VOLTS) to (M eONnS 
(1) 300uS pulse @ 2% D.C. p ( ILLIS C ) 
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THERMAL RESISTANCE (NORMALIZED) 
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Typical Performance Curves 


Ip (AMPERES) BVpss (NORMALIZED) 


C (PLCOFARADS) 


BVDSS Variation with Temperature 


| it | ye | 
|| | | fri | || 
|| TA | 
Z| | | | tt 


0 2 4 6 8 10 


VGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 


Vps (VOLTS) 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGS (VOLTS) 


TNO1A 


ON - Resistance Vs. Drain Current 


2 
ID (AMPERES) 


V(th) and RDS Variation with Temperature 


0 50 100 


Trt CS 


Gate Drive Dynamic Characteristics 


8 .95 4 
Qg (NANOCOULOMBS) 


RDS (ON) NORMALIZED 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


pis / Reson _— Order Number / Package 
(max) (min) TO-39 TO-92 DICE 


Features Advanced DMOS Technology 


C] Low threshold These enhancement-mode (normally-off) power transistors util- 
ee ize a vertical DMOS structure and Supertex's well-proven silicon- 
J High input impedance gate manufacturing process. This combination produces devices 
Low input capacitance with the power handling capabilities of bipolar transistors and with 

the high input impedance and negative temperature coefficient 
(] Fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


-_ these devices are free from thermal runaw nd thermally- 
[] Low on resistance das Sa o 0 al runaway and thermally 
induced secondary breakdown. 


L1 Freedom from secondary breakdown Supertex Vertical DMOS Power FETs are ideally suited to a wide 


_] Low input and output leakage range of switching and amplifying applications where high break- 
_ down voltage, high input impedance, low input capacitance, and 
LJ Complementary N- and P-channel devices fast switching speeds are desired. 

Applications Package Options (Note 1) 


[} Logic level interface 

(| Solid state relays 

(| Battery operated systems 
(| Photo voltaic drive 

(}] Analog switch 


(] General purpose line driver 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY nae 
Drain-to-Gate Voltage BV 56s 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperaturey’ = ~~~ 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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vaiae TNO1L 
Thermal Characteristics 


Package I, (continuous)* |, (pulsed)* Power Dissipation 6. Oi 
@T,= 25°C °C/W °C/W 


i kB 


"Ip (continuous) is limited by max rated T;. 


Electrical Characteristics at ation 25°C unless otherwise specified) (Notes 1 and 2) 


Brsakdewn Voltage T™NO102 Pel = ee 
Gate Threshold Voltage rE Vos = I, = 500uA 
Eas Zero Gate Voltage Drain Current a V.. = 0, 0, Voc = = Max Rating 


Vas = 9; Vig = 0.8 Max Rating 
1: = 125°C 


lbvon) ON-State Drain Current P| OK] Veg = 3V, Vog = 25V 

0.5 a, Vag = BV, Vig = 25V 
20 [28 
a 


Static Drain-to-Source 
ON-State Resistance 
V..=10V,I.=1A 


came aie Se 
eg | rt Caastenes | 
C. Common Source Output Capacitance Ff 20 | 25 pF 
Reverse Transfer ‘Capacitance as 
Cag | Tum OFF Day Tine 
a ) Faltme 8 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Q Veg = OV, |, = 250mA 


Ves = 0, Vos 
f= 1 MHz 


= 25V 


Switching Waveforms and Test Circuit 


PULSE 


Input 
GENERATOR 


SCOPE 


OU.T. 


Output 
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A . TNO1L 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 
~ CETT TTT 
~ LEP EEE TT 
 — 10V 
ee a 7 
® : Ww 
o ® 
& J eee ee BV 5 
20 : 
o CY] eer < 
reanimation mB 5V = 
a ee 3V 
2V 
0 10 20 30 40 50 
Vps (volts) Vps (volts) 
Transconductance vs. Drain Current Power Dissipation vs. Case Temperature 
p 
D 
Cc 
e o 
cS rs 
B Ss 
ep) OQ 
LL 
65 o 
0 1 2 3 4 5 
Ip (amperes) 
Maximum Rated Safe Operating Area 
a ee ee A a) ee ae ee ee 
Be ee ee oS 
ro-s2 (00) [| TT E 
a 
rT NO I £ 
Ne : 
= 
D Lu 
a. < 
E D 
=, <2, 
2 ta 
or 
— 
< 
= 
cr 
LU 
= 
—_ 
0.001 0.01 0.1 1 10 
Vos (volts) tp (milliseconds) 


Ib (amperes) BVpss (normalized) 


C (picofarads) 


BVpss Variation with Temperature 


Ves (volts) 


Capacitance vs. Drain-to-Source Voltage 


Vos (volts) 
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Vaesith) (normalized) Rpson) (ohms) 


Ves (volts) 


On-Resistance vs. Drain Current 


Pty] tt ttf 
| | [ves | | | VI 
Pt d tT tT tA 
apy fe 
EERE eee 
4} hat 


Ves = 10V 


10 


I> (amperes) 


Vth) and Ros Variation with Temperature 


TAT 
Reema ZT 
COTTA 
SeeC747e0m 
San0/ 7 4nnn 
San74/20nn 
nn//) eo 
ony oe 4neeen 
ns 2eeeee 
MCL 
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TNOIL 


Rpscon) (normalized) 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV iss / Rican lesion Order Number / Package 
BV cs (max) (min) TO-39 TO-92 


Features Advanced DMOS Technology 


[] Low threshold These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 


J High input impedance gate manufacturing process. This combination produces devices 


Low input capacitance with the power handling capabilities of bipolar transistors and with 
7 7 the high input impedance and negative temperature coefficient 
|] Fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


Low on resistance : 
aie induced secondary breakdown. 


[] Freedom from secondary breakdown Supertex Vertical DMOS Power FETs are ideally suited to a wide 


1) Low input and output leakage range of switching and amplifying applications where high break- 

_ down voltage, high input impedance, low input capacitance, and 
Complementary N- and P-channel devices fast switching speeds are desired. 

Applications Package Options (Note 1) 


ia | 


_] Logic level interface 


_] Solid state relays 


L 


Battery operated systems 


Photo voltaic drive 


L | 


Analog switch 


-] General purpose line driver 


Ratings and Characteristics 


TNO2L not recommended for new designs. Refer to TNO6L data 
sheet for all ratings and characteristics. 


Note 1: See Package Outline section for discrete pinouts. 
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C) Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


—— Information 


Order Number / Package 
ees | Rosion) lbvon) Vesith) 
(max) (min) (max) TO-39 TO-92 DICE 
200V 102 | 300mA TNO520N2 TNO520N3 TNO520ND 


Features Advanced DMOS Technology 


[| Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize avertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 


(| Low power drive requirement 


1] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
- i, the high input impedance and negative temperature coefficient 
[] Low C,,, and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


|] Excellent thermal stability induced secondary breakdown. 


J Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


1 High input impedance and high gain range of switching and amplifying applications where high break- 
: down voltage, high input impedance, low input capacitance, and 

‘J Very low threshold voltage fast switching speeds are desired. 

Applications Package Options (Notes 1 and 2) 


_} Telecommunications: Outpulsing switch 
Muting switch 


Battery operated systems 


Solid state relays 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY nas 

Drain-to-Gate Voltage BV nas 

Gate-to-Source Voltage + 20V 

Operating and Storage Temperature -55°C to +150°C . . . . 

a a A a EE ene eee Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


“Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics TNOSC 


Package |, (continuous)* |, (pulsed)* Power Dissipation bi Oi 
@ T, = 25°C °C/W °C/W 


Lc 


Ip (continuous) is limited by max rated T.. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


1k aS Se 2 eae 


Drain-to-Source TN0524 ae 
Breakdown Voltage  TNO520_ s= 0, Ip =1MA 
| Vegun | Gate Threshold Voltage a Vas = Voge: Ip = 1.0mA 


AV, S(th) Change in Vesith) with Temperature afar a View =v... = 1.0mA 


— Zero Gate Voltage Drain Current a = 0, Vig = Max Rating 
LA Vos = 0, Veg = 0.8 Max Rating 


T, = 125°C 


lec ON-State Drain Current ae Vag = 3V, Vig = 25V 
Rosion) Static Drain-to-Source ioe a Q Ves = 3V, lb = 5O0mA 
ON-State Resistance Vog = DV, |, = 100mA 


Change in Rosiony with Temperature | | 9 | 15 | rc | Veg = OV; | = 0.2A 

[Forward Transconductance ~~; ors | 09 | |B | Vy.=25V, 5-028 

iss Input Capacitance | | 45 | 60 | 

— Common Source Output Capacitance | | 15 | 88 | pF 
Reverse Transfer a a ee 

Tum-ONDelyTime iY 

Paiste 

Prange 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


1?) 


qn 
(2) 


@) 


Veg = 9; Vog = 25V 
f—1 MHz 


O 


9 wn 
n 


Switching Waveforms and Test Circuit 


4 
PULSE | 


mn GENERATOR 


SCOPE 
D.U.T. 


Output 
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TNO5C 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 
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Typical Performance Curves TNOSC 


BVDSS Variation with Temperature On-Resistance Vs. Drain Current 
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¢} Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV uss / Pacis _— — Order Number / Package 
BV,.¢ | (max) | (min) | (max) | TO-39 TO-92 TO-220. | Quad P-DIP | Quad C-DIP DICE 
TNoBo6N2 | TNO6OBN3 | TNOBO6NS | TNOBOBNG | TNOGO6N7 TNOG6O6ND 


Features Advanced DMOS Technology 


Low threshold 

High input impedance 
Low input capacitance 
Fast switching speeds 


Low on resistance 


These enhancement-mode (normally-off) power transistors util- 
ize avertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 


induced secondary breakdown. 


Freedom from secondary breakdown 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


|} Low input and output leakage 


Applications Package Options (Notes 1 and 2) 


[} Logic level interface 


(] Solid state relays 


LJ 


Battery operated systems 


Photo voltaic drive 


L] Analog switch 


General purpose line driver 


LJ 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY nae 
Drain-to-Gate Voltage BV 546 
Gate-to-Source Voltage + 20V ee. 


Operating and Storage Temperature -55°C to +150°C 


Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


“Distance of 1.6 mm from case for 10 seconds. 


Thermal Characteristics TNO6A 


Package I, (continuous)* |, (pulsed)* Power Dissipation 0. Gig 
@T, = 25°C °C/W °C/W 


jto2 | A 
a aN A A” 


PLASTIC DIP 
Refer to Arrays & Special Functions Section. 


CERAMIC DIP 


. Ib (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 
cn ae 


BV oss renee TNO610 100 = 0, L. = mh 
reakdown Voltage TNO606 = D 
AV, Change in V with Temperature -4.5 | mvV/°C V.. ; =1mA 
S(th) GS(th) Vos 


eee a 


Veg = 9; Vog = Max Rating 

Vg = 9; Vog = 0.8 Max Rating 
T, = 125°C (note 2) 
Veg = OV, Vig = 25V 
Veg = 10V, Vo, = 25V 
Ves = OV, |, = fa 75A 
Veg = 10V, I, = 0.75A 


Change in Rosny With Temperature 


Forward Transconductance 


on Input Capacitance Cd 85 1 
C ee Common Source Output Capacitance Eo 

Reverse Transfer Capacitance Pf 10 
Py | RiseTime —SSCSSSCSdSCSCSC*dS=C‘TO 
yor | TumOFFDeayTime S| S| S| |S 
Se SN AE 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 
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TNO6A 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 
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Ip (amperes) BVpss (normalized) 


C (picofarads) 


TNO6A 


BVpss Variation with Temperature 


P| | | | dT fA | 
Pt | ee YT 
| | | | TAL he! 


On-Resistance vs. Drain Current 


y, on 
Pt} tT Av | : 
= 3 
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¢) Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV___/ R j V Order Number / Package 

pss DS(ON) D(ON) GS(th) 

BV ics (max) (min) (max) TO-39 TO-92 TO-220 DICE 
200V TNoB20N2 | TNO620N3 | TNO62Z0NS5 | TNO620ND 
240V TNoe24N2 | TNo624N3 | TNoe24N5 | TNO624ND 


Features Advanced DMOS Technology 


C Low threshold These enhancement-mode (normally-off) power transistors util- 
- ize a vertical DMOS structure and Supertex's well-proven silicon- 
[| High input impedance gate manufacturing process. This combination produces devices 


with the power handling capabilities of bipolar transistors and with 


(J Low input capacitance the high input impedance and negative temperature coefficient 


1] Fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 
= these devices are free from thermal runaway and thermally- 
(| Low on resistance induced secondary breakdown. 

[| Freedom from secondary breakdown Supertex Vertical DMOS Power FETs are ideally suited to a wide 


range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
_]| Complementary N- and P-channel devices fast switching speeds are desired. 


(] Low input and output leakage 


Applications Package Options (Notes 1 and 2) 


Logic level interface 
(} Solid state relays 
(| Battery operated systems 
Photo voltaic drive 
[| Analog switch 


_| General purpose line driver 


Absolute Maximum Ratings 


Drain-to-Source Voltage | 

Drain-to-Gate Voltage BY ac 

Gate-to-Source Voltage + 20V 

Operating and Storage Temperature -55°C to +150°C . . . . 
eee ee Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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. ‘ TNO6C 
Thermal Characteristics ° 


Package |, (continuous)* |, (pulsed)* Power Dissipation Oi Oi 
@T, = 25°C °C/W °C/W 


. | (continuous) is limited by max rated T;. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


[symoor [Parameter «win | Wwe [wax | unt | Condiions 


Seaomotore Fina [am] | |__| Yost ®bn20m 
TNO620 200 


Change in Vg, with Temperature Pf 50 | mVPC | Vag = Vig: Ip = 1.0mA 
Gate Body Leakage 


Zero Gate Voltage Drain Current 


Vos = 9, Vog = Max Rating 


A 
1 A Veg = 0, Vog = 0.8 Max Rating 
T, = 125°C 
A 
QQ 


= Vag = BV, Vag = 25V 
Vag = 10V, Vag = 25V 
Veg = BV, | = 0.254 
Vag = 10V, |, = 0.54 


100 Vog = t20V, Vag = 0 
u 
m 


ON-State Drain Current 


Rosion) Static Drain-to-Source 
ON-State Resistance 


Change in Rogox) With Temperature 
G Forward Transconductance 

Input Capacitance 

Common Source Output Capacitance 

Reverse Transfer Capacitance 


Turn-ON Delay Time 


Turn-OFF Delay Time 


4 


a 
fe) 
= 


a 


Fall Time 


Diode Forward Voltage Drop 


Reverse Recovery Time 


8 +| 0 
oS Oo} oO 
— | Oo 
| 


+ 
a 
O 
a 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 
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TNO6C 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 
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Ip (amperes) BVpss (normalized) 


C (picofarads) 


1.0 


0.9 


BVpss Variation with Temperature 


pt} |] | dt | dy 
pt | | | | PA 
|| | | | A 


= 
P| | TA 
P| JA | | | 
piv i} | | | 
“7i | | | | tt 
pt} | | | tt 
pt tT tT | tT 
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Transfer Characteristics 
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Ves (volts) 


Capacitance vs. Drain-to-Source Voltage 


Vps (volts) 


Vasith) (normalized) 


Ves (volts) 


On-Resistance vs. Drain Current 
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TNO6C 


Rps(ony (normalized) 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV... / R i V Order Number / Package 
DSS DS(ON) D(ON) GS(th) 
BV gs (max) (min) (max) TO-39 To-92. | SOW-20* | DICE 


*Same as SO-20 with 300 mil wide body. 


Features Advanced DMOS Technology 


Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
[|] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
[] Excellent thermal stability these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Low power drive requirement 


Low C,.. and fast switching speeds 


[] Integral Source-Drain diode 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
|] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


High input impedance and high gain 


Applications Package Options (Notes 1 and 2) 
_] Motor control 
Convertors 
[] Amplifiers 
(| Switches 


Power supply circuits 


Driver (Relays, Hammers, Solenoids, Lamps 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings Q> 


Drain-to-Source Voltage BV 


DSS 
Drain-to-Gate Voltage BY 50s 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C . . 
pe a nc Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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‘ TNO6L 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power perce 6. 04 
6 = 25°C °C/W °C/W 


SOW-20 Refer to Arrays & Special Functions Section. 


"Is (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


aoe Parameter | Parameter =| Min’ | ‘Typ | Max | Unit | = Conditions | Conditions 


= se oe 
Brnaleiants Voltage TNo602 | 20 | og 
TNO602 
Gate Threshold Voltage a a M ee ee Ny | Vos=Vog l= t.0mA | 1.0mA 


Change in Vgc), with Temperature | | 38 | 45 | mvc | Voc “Var = 2 5mA 
| 
DSS 


Zero Gate Voltage Crain Current ae Veg = 9, Vag = Max Rating 


Ves = 0, Vos 
ON-State Drain Current Veg = OV, Vig = 25V 


Te = 125°C 
S(ON) Static Drain-to-Source Pee a = 5V, I, = i 75A 


= 0.8 Max Rating 


ON-State Resistance = 10V, le = 1.5A 


eee "hg ee — 
Gee | Foard Transconductance | 08 | 10] | 8 | Vyn2iV.b=20n 
ee Input Capacitance | 85 | 150 | 
— Common Source Output Capacitance | | 50 | 85 | pF 
Reverse Transfer Capacitance Ff 2 | 88 | 
Ci [amon Dey Tine 
ERE Rise Time Pt 10 | 0 
Turn-OFF Delay Time | | 8 a 
i 
Vip | Diode Forward Votage Oop —=S«|~SS«| (| 18 | Vi Vag 
Ti] Reverse RecoveyTime | i 800] ns | Vegeta 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Veg = 0; Vag = 25V 


Switching Waveforms and Test Circuit 
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Typical Performance Curves 


Ip (amperes) 
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Output Characteristics 
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Ip (amperes) 


Pp (watts) 


THERMAL RESISTANCE (normalized) 


10 


Saturation Characteristics 


SE 
| 


2 4 6 
Vps (volts) 


Power Dissipation vs. Case Temperature 


0.01 0.1 
tp (milliseconds) 


TNO6L 


Ip (amperes) BV pss (normalized) 


C (picofarads) 


BVpss Variation with Temperature 


Zz 


Ves (volts) 


Capacitance vs. Drain-to-Source Voltage 


Vos (volts) 


On-Resistance vs. Drain Current 


Rps(on) (ohms) 


Ip (amperes) 


Vth) and Rpg Variation with Temperature 


Veasith) (normalized) 


Ves (volts) 
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Rosion) (normalized) 


; ¢) Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


Features 


(| Low threshold 
_| High input impedance 
Low input capacitance 
_| Fast switching speeds 
Low on resistance 
Freedom from secondary breakdown 
Low input and output leakage 


_| Complementary N- and P-channel devices 


Applications 


Logic level interface 
Solid state relays 

Battery operated systems 
Photo voltaic drive 
Analog switch 


General purpose line driver 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY nee 
Drain-to-Gate Voltage BV bas 
Gate-to-Source Voltage + 20V 


-55°C to +150°C 
Soldering Temperature” 300°C 


Operating and Storage Temperature 


*Distance of 1.6 mm from case for 10 seconds. 


BV... / R I Order Number / Package 
DSS DS(ON) D(ON) 
BY ae (max) (min) TO-39 TO-92 DICE 


TPO0102N3 TP0102ND 


TPO104ND 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


TPO0102N2 


TP0104N3 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options (Note 1) 


: See Package Outline section for discrete pinouts. 


Thermal Characteristics TPO1L 


Package |, (continuous)* |, (pulsed)* Power Dissipation Gi. Oi 
@T, = 25°C ——— °C/W 


. Ip (continuous) is limited by max rated T.. 


meer Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to-Source | TPO104 | 04 = 
Gate Threshold Voltage -1 eo View = Vey |, == 10miA 
Change in Vag, with Temperature 8 BL ve = Vos |, = -1.0mA 
Lee Zero Gate Voltage Drain Current Se v. = 0, V5, = Max Rating 


Vecz = 0, Vig = 0.8 Max Rating 
T, = 125°C 
DION) ON-State Drain Current | | 0.08 | | Vag = "SV. Vug=-25V00— = | Vag = "SV. Vug=-25V00— Vos = -20V 
Yigg = Us Pag Soha 
Rosion) Static Drain-to-Source ea Vas = “SV, Ip = -25mA 
ON-State Resistance Vag = BV, |, = -0.1A 

Rosion) Change in Rogon) with Temperature 058 | 10 | re . = -O5A, Veo: = -10V 

= Forward Transconductance Pas Vos = ~29V, |, = -0.5A 


i) 


C. Common Source Output Capacitance mene Ge 2K pF 
ats Reverse Transfer Capacitance CE 


Vop = -25V, |= -1A 
R, = 500 


Peetine Sid 
cers anor 
Fas ee 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300s pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 
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Typical Performance Curves 
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¢) Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


/ Rosion) em Order Number / Package 


Features Advanced DMOS Technology 


BV oss 


[] Low threshold These enhancement-mode (normally-off) power transistors util- 
a . ize avertical DMOS structure and Supertex's well-proven silicon- 
(| High input impedance gate manufacturing process. This combination produces devices 


with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
(] Fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


(| Low input capacitance 


Low on resistance 


_| Freedom from secondary breakdown Supertex Vertical DMOS Power FETs are ideally suited to a wide 
| Low input and output leakage range of switching and amplifying applications where high break- 

down voltage, high input impedance, low input capacitance, and 
(} Complementary N- and P-channel devices fast switching speeds are desired. 


Applications Package Options (Note 1) 


Logic level interface 

_} Solid state relays 

Battery operated systems 
Photo voltaic drive 

_| Analog switch 


General purpose line driver 


Ratings and Characteristics 


TPO2L not recommended for new designs. Refer to TPO6L data 
sheet for all ratings and characteristics. 


Note 1: See Package Outline section for discrete pinouts. 
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Ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


/ Order Number / Package 
pss Rosion) lavon) Ves th) 
(max) | (min) | (max) | T0-39 TO-92 TO-220. | Quad P-DIP | Quad C-DIP DICE 
TPoeosN2 | TPO6O6N3 | TPO6O6NS | TPOGOBNE | TPOGOGN7 TPO606ND 
-100V 154 | -2.4v | TPoeioN2 | TPo610N3 | TPO610N5 | | TPO610ND 


Features Advanced DMOS Technology 


_. Low threshold These enhancement-mode (normally-off) power transistors util- 
er ize avertical DMOS structure and Supertex's well-proven silicon- 
— High input impedance gate manufacturing process. This combination produces devices 
_ Low input capacitance with the power handling capabilities of bipolar transistors and with 

the high input impedance and negative temperature coefficient 
_| Fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


LJ resistan ; 
a Dow Dinseeance induced secondary breakdown. 


1) Freedom trom secondary breakdown Supertex Vertical DMOS Power FETs are ideally suited to a wide 


— Low input and output leakage range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Applications Package Options (Notes 1 and 2) 


(| Logic level interface 

| Solid state relays 

Battery operated systems 
(Photo voltaic drive 
Analog switch 


General purpose line driver 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 5c 

Drain-to-Gate Voltage BY nas 

Gate-to-Source Voltage + 20V ia-Leais SP 
Operating and Storage Temperature “55°C to +150°C Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


“Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics TPO6A 


Package |, (continuous)* |, (pulsed)* Power Dissipation 6. 64 
@ T, = 25°C °C/W °C/W 


Plastic Dip 
Ceramic Dip Refer to Arrays & Special Functions Section. 


* |, (continuous) is limited by max rated T,. 


¥ 
Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Ceymbo [Parameter ———=«| Win‘ Typ [wax | Unt | Condtons 


ee | Sans PEL [ov | veerge com 
TP0606 

a Gate Threshold Voltage F -t.0] | 24] Vi | Vag = Voge: Ip = -1-0mA 

Zero Gate Voltage Drain Current Snr Veg = 9, Vog = Max Rating 


4 cm Veg = 9; Vog = 0.8 Max Rating 
T, = 125°C 
ON-State Drain Current j Veg = ~8V, Vog = -25V 
“1.5 Ves = -10V, Vos = -25V 
Rosion) Static Drain-to-Source 
ON-State Resistance 


13 Voc = -10V, |, = 0.75A 
Vos = -25V, |, = 0.75A 

Input Capacitance 

Common Source Output Capacitance Ff 50 | 85 pF 

Reverse Transfer Capacitance Ff 0 | 88 

Py | fisetime ——SSSCSC~CSC‘“‘(!SSé*dSCSSS 

som | TumOFFDelayime S| SS] S|] ™ 

Py | raitime —SC~dYSCC‘RSC“‘SSOS'S 


SD — 
Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


z 
(ee) 
ol] N 


° 
a 


Ves = 9, Wg = -25V 
f= 1 MHz 


Switching Waveforms and Test Circuit 
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Typical Performance Curves 


Ip (amperes) 


Ges (Siemens) 


Ip (amperes) 


Output Characteristics 


aT | 
S/n 


0 10 20 30 40 50 


Vos (volts) 


Transconductance vs. Drain Current 


LP” | 


Y ARERR 
SRR 


0 0.8 1.6 2.4 3.2 4.0 


Ip (amperes) 


Maximum Rated Safe Operating Area 


TO-39 (pulsed) 


TO-39 (DC) 


Vps (volts) 


7-33 


Ip (amperes) 


Pp (watts) 


THERMAL RESISTANCE (normalized) 


TPO6A 


Saturation Characteristics 
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TPO6A 


Rpsion) (normalized) 


ch) Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


Order Number / Package 
Voss / Rosion) locon) Vesith) 
—— (max) (min) (max) TO-39 TO-92 TO-220 DICE 
 te0v ‘0.754 TposteN2 | TPO61ENS | TPO61ENS | TPOG16ND 
-200V -0.75A TPO620N2 TP0620N3 TPO620N5 TPO620ND 


Features Advanced DMOS Technology 


(| Low threshold These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 


High input impedance gate manufacturing process. This combination produces devices 


[Low input capacitance with the power handling capabilities of bipolar transistors and with 
— the high input impedance and negative temperature coefficient 
(| Fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


(| Low on resistance 
induced secondary breakdown. 


co 


[] Freedom from secondary breakdown Supertex Vertical DMOS Power FETs are ideally suited to a wide 


1] Low input and output leakage range of switching and amplifying applications where high break- 
_ . down voltage, high input impedance, low input capacitance, and 
(| Complementary N- and P-channel devices fast switching speeds are desired. 

Applications Package Options (Note 1) 


(| Logic level interface 


(| Solid state relays 


L] 


Battery operated systems 
(| Photo voltaic drive 
(} Analog switch 


(| General purpose line driver 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 


DSS 
Drain-to-Gate Voltage BY nae 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C : See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics TPO6C 


Package |, (continuous)* |, (pulsed)* Power Dissipation 6. Gi. 
@T,=25°C °C/W °C/W 


rosso sw 
froam [ea [ ase awa eee 


(continuous) is limited by max rated T.. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


2 am a 


Drain-to-Source | TP0620 | <= 0, |p =-2.0mA 
Breakdown Voltage TPosie | -160 = 0, 1, = -2.0m 


Gate Threshold Voltage p-t0 [| 24 | | 2.4 4 Vine “Vos I, = -1.0mA 
Change in Vgc), with Temperature ee ee Vos = Voge Ip = -1.0MA 
Pes Gate Body Leakage 00 [nk Vg = 220V, Veg 0 

_ Zero Gate Voltage Drain Current abs Ves = 9; Vog = Max Rating 


Vacz = 0, Vo. = 0.8 Max Rating 
T, = 125°C 


DION) ON-State Drain Current -0.25 Ves = -5V, Vig = -25V 
-0.75 Ves = -10V, Vac = -25V 

S(ON) Static Drain-to-Source Veg = 79V; I = o 1mA 
ON-State Resistance ae Veg = -10V, |, = -0.2A 


Gig | Forward Transconduciancs | eo [| | m8 | Vpn 28¥ 028 
Common Source Output Capacitance | ff 50 | 85 pF 
Reverse Transfer Capacitance ft to [38 | 
tuo | TumONDetayTime S| Sid SSC*d?CO 
a 
som | TumOrF OslyTime ——=SSsT=SSC«d|~SSCiY 
Py | Faltme SS SSSC™~—~sS~—sYSSC“‘(TTCC#d##C«CSY 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 


Input 
GENERATOR 


SCOPE 
D.U.T. 


Output 
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Typical Performance Curves 


Output Characteristics 


-2.0 


ES tv 

_ - ey 

g a2 

® -8V 

5 | | 

iS | a 7V 

& UW 

a) = -6V 
-5V 

0.4 


0 -10 -20 -30 -40 -50 
Vos (volts) 


Transconductance vs. Drain Current 


2 = 
® 
= 
© 
= 
tp 
O 
Ip (amperes) 
Maximum Rated Safe Operating Area 
® es 
ae a a a a ee ee 
Cor 
bidet areca Ol A 
o poeeoh LTT | | It 
Q =H TO-220 (DC) 
2 
= 
Ld 
a= 


| tt ty 
CCHS nal 


0 -100 -1000 
es (volts) 


Pp (watts) Ip (amperes) 


THERMAL RESISTANCE (normalized) 


TPO6C 


Saturation ee 


TLE” 
|i | | | yA 
| fy 


-6V 


-2 -4 -6 -8 -10 
Vos (volts) 


Power Dissipation vs. Case Temperature 


0.001 0.01 0.1 1 10 
tp (milliseconds) 


Ip (amperes) 


C (picofarads) 


BVpss (normalized) 


BVpss Variation with Temperature 


0 “2 -4 -6 -8 -10 
Vas (volts) 


Capacitance vs. Drain-to-Source Voltage 


Vos (volts) 


Vescthy (normalized) Rpsion) (ohms) 


Ves (volts) 


On-Resistance vs. Drain Current 


-0.2 -0.4 -0.6 


Ip (amperes) 


Vth) and Rps Variation with Temperature 


1.0 1.5 
Qe (nanocoulombs) 


TPO6C 


Roscon) (normalized) 


C} Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


Rosion) | V 
(max) | 


GS(th) 
(max) 


Order Number / Package 
TO-92 SOW-20* | 
TPO602N3 — 


DICE _ 
TPO602ND 


70-39 
TPO6O2N2 


*Same as SO-20 with 300 mil wide body. 


Features 


() Low threshold 

(] High input impedance 

(| Low input capacitance 

(| Fast switching speeds 

_] Low on resistance 

_| Freedom from secondary breakdown 


_| Low input and output leakage 


Applications 


_] Logic level interface 

_| Solid state relays 

_| Battery operated systems 
_) Photo voltaic drive 

() Analog switch 


_] General purpose line driver 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV nic 
Drain-to-Gate Voltage BV 566 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C 


*Distance of 1.6 mm from case for 10 seconds. 


TPO604N2 | TPO604WG 


TPO604N3 TPO604ND 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


TI 


(Notes 1 and 2) 


QS 


Note 1: 
Note 2: 


See Package Outline section for discrete pinouts. 
See Array section for quad pinouts. 
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. a TPO6L 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 0. Oi 
@T,=25°C evi °C/W 


SOW-20 Refer to Arrays & Special Functions Section 


* 
| 


D (continuous) Is limited by max rated T; 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to-Source TP0604 y, y, 0.1 * tak 
Breakdown Voltage TP0602 cia as Raila 
Change in V,,,,,) with Temperature one Ee v.. V1, = -1.0mA 
Gate Body Leakage dd -100 4 Vi = DOV. Vieg= 0 


loss 
Zero Gate Voltage Drain Current Veg = 9; Vog = Max Rating 


T, = 125°C 
= -5V, Vig = -25V 
==70V, Ve = «25V 


Static Drain-to-Source V.. = -5V, 1, Seba 
ON-State Resistance Vag = -10V, | =-1.0A 


Forward Transconductance = -25V, . =-1.0A 


Veg = 0, Vig = 0.8 Max Rating 
ON-State Drain Current 


Input Capacitance 


Common Source Output Capacitance | | 55 | 88 | pF 


Reverse Transfer —— 


ae 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 
GENERATOR 


Input SCOPE 


D.U.T. 


Output 
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2 TPO6L 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 


o ® 
of sacernscecasemumsccmsmememcmemercoammnneaonmd 7) “9V 
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i e 
© 


Ip (amperes) 


Maximum Rated Safe Operating Area 


Ip (amperes) 


THERMAL RESISTANCE (normalized) 


Vps (volts) tp (milliseconds) 
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Ip (amperes) BVpss (normalized) 


C (picofarads) 


100 


BVpss Variation with Temperature 


Ves (volts) 


Capacitance vs. Drain-to-Source Voltage 


Vos (volts) 
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Vesith) (normalized) Rpsion) (ohms) 


Ves (volts) 


On-Resistance vs. Drain Current 


Vas =-5V Ves =-10V 


7a 


6.0 


5.0 


3.0 


Ip (amperes) 


Vth) and Rps Variation with Temperature 


| | ves=s0v AZ| 


z = 
pt ET | Aveo or 
pT TTT YT AL 
PL tL LAS vos = 00 | 
PTET AZIA Tt 
P| ITAL AL TT 

pe} tt 


a a 


Qe (nanocoulombs) 


TPO6L 


Rpson) (normalized) 


Alphanumeric Index and Ordering Information 
Company Profile 

Application Notes 

Static Handling Procedures and Quality Assurance 
Process Flow 

DMOS Product Family 

N- and P- Channel Low Threshoid MOSFETs 
DMOS Discretes N-Channel 

DMOS Discretes P-Channel 

DMOS Arrays and Special Functions 

HVCMOS High Voltage ICs 

CMOS Consumer/Industrial Products 

Lead Bend Options and Surface Mount Packages 
Package Outlines 


Representatives/Distributors 


2N6659 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FET 


Ordering Information 
BV ngs mex) ai 


2N6659 


Features Advanced DMOS Technology 


[] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
_] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
[| Excellent thermal stability these devices are free from thermal runaway and thermally- 
Integral Source-Drain diode induced secondary breakdown. 


_| Low power drive requirement 


(] Low C,., and fast switching speeds 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


_] High input impedance and high gain 


Applications Package Options (Note 1) 


Motor control 


L] 


Converters 


(] Amplifiers 


[) Switches 


_] Power supply circuits 


[] Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV sas 
Drain-to-Gate Voltage BY .56 
Gate-to-Source Voltage +40V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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rae 2N6659 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed) Power Dissipation 
@T, = 25°C 


p (continuous) is limited by max rated T.. 


— Characteristics ee 25°C unless otherwise specified) (Notes 1 and 2) 
ee a 


Vesith) th) Gate Threshold Voltage Ca en SB Vas = Vos: Ip = 1mA 


IDss - Vas = 0, Vps = Max Rating 
jun [yes = 0, Vps = 0.8 Max Rating 
Par = 125°C 

ee ON-State Drain Current 7 a ae age 10 Woe eS esten) 

RDS(ON) Static Drain-to-Source Ves = 5V, Ip = 0.3A 

ON-State Resistance 0 
Vas = 10V, Ip = 1A 

Forward Transconductance a mU | Vps = 24V, ID = 0.5A 

Coss Common Source Output Capacitance Pf] | 

Crss Reverse Transfer Capacitance Ff 0] 


ns 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Gate Body Leakage 


Zero Gate Voltage Drain Current 


Ves = 0, Vps = 25V 
f = 1MHz 


Switching Waveforms and Test Circuit 


SCOPE 


INPUT she | 
t(ON) (OFF) 
=< |<< 
| 


td(ON) tr | \td(OFF) tf | 
ail Le. 


D.U.T. 


OUTPUT 
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2 2N6660 
CH Supertex inc. 2N6661 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


oe Information 
ton Rosion) Ion) Order Number / Package 
(max) (min) | T0889 39 
et ee 
| gov | ton | A | aNost 


Features Advanced DMOS Technology 


Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
Ease of paralleling with the power handling capabilities of bipolar transistors and with 
owe the high input impedance and negative temperature coefficient 

ISS inherent in MOS devices. Characteristic of all MOS structures, 
Excellent thermal stability these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


O 
(} Low power drive requirement 
O 
O 


and fast switching speeds 


[] Integral Source-Drain diode 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
-_} Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


(] High input impedance and high gain 


Applications Package Options (Note 1) 


Motor control 
Converters 
Amplifiers 


Switches 


Oo oO Uo oO 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


L] 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY oes 
Drain-to-Gate Voltage BV 56 
Gate-to-Source Voltage + 30V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 


2N6660/2N6661 


Thermal Characteristics 


Package Power Dissipation 


@ Te = 25°C 


bese (continuous) is limited by max rated T;. 


|, (continuous)* |, (pulsed)* 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to-Source 2N6660 — 
Breakdown Voltage 2N6661 an VGS = 0, ID = 10uA 


VGS\(th) Gate Threshold Voltage pos | +} 20 | Vv ¥DS = VGS, ID = 1mA 
AVGS(th) Change in VGS(th) with Temperature | | =3.8 | -5.5 | mvc) VGS = VDS, ID = 1mA 


Gate Body Leakage 100 pm = 15V, VDsS =0 
eo VGS = 15V, VDS = 0, TA = 125°C 
Zero Gate Voltage Drain Current VGS = 0, VDS = Max Rating - 
VGS = 0, VDS = 0.8 Max Rating 
TA =125C 


VGS = 5V, ID =0.3A 


VGS=10V,ID=1A 
VGS = 10V,ID=1A 


Input Capacitance 


Common Source Output Capacitance a a VDS = 25V, VGS = 0 
Reverse Transfer Capacitance Pf 10 f = 1MHz 
[Tuin-ON Delay Time ———S*dSSCiS*dY CO 
Rise Time SCS VOD = 25V, RL = 2302 
Turn-OFF Delay Time PTT 10 Rs = 2502 
Fall Time ee a 
[Diode Forward Varawe Drop |_| 12 | | V_| VGS=01SD=TR 
[Reverse Recovery Time _——*| | 360] | 8 | VGS=0,1SD=1A 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 
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Ch Supertex inc. 


am Information 


ito Rosion) 
(max) 


2N7000 


N-Channel Enhancement-Mode 
Vertical DMOS Power FET 


Ion) 
(min) 


Features 


Freedom from secondary breakdown 
Low power drive requirement 

Ease of paralleling 

Low C 


Excellent thermal stability 


isg and fast switching speeds 
Integral Source-Drain diode 
High input impedance and high gain 


Complementary N- and P-Channel devices 


mppueauens 


LJ 


LJ 


Absolute Maximum Ratings 


Motor control 
Converters 
Amplifiers 
Switches 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 


Memories, Displays, Bipolar Transistors, et 


Drain-to-Source Voltage 


Drain-to-Gate Voltage 


Gate-to-Source Voltage 


Operating and Storage Temperature 


Soldering Temperature” 


“Distance of 1.6 mm from case for 10 seconds. 


Order Number / Package 
a os ee 92 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


(Note 1) 


C.) 


BV 
BV ics 
+ 40V 
-55°C to +150°C 
300°C 


DSS 


Note 1: 


See Package Outline section for discrete pinouts. 
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oe 2N7000 
Thermal Characteristics 


p (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise on ne (Notes 1 and 2) 


Drain-to-Source 
In = 10nA, V = 0 


Vesith) th) Gate Threshold [Gate Threshold Voltage ee ee Ves = Vos: Ip = 1mA 
Ipss Zero Gate Voltage Drain Current mx Vas = 0, Vps = 48V 


Vas = 0, Vps = 48V 


= 125°C 


DION) | ONSiate Drain Curen a eC Ves = 45, Vos = 10V 


RDS(ON) Static Drain-to-Source 
ON-State Resistance S v 
Ciss Input Capacitance a Vas = 0, Vps = 25V 
Coss Common Source Output Capacitance Pf || F - 
Crss Reverse Transfer Capacitance Poff 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Vas = 10V, Ip = 0.5A 


15V, Ip = 0.5A 


Switching Waveforms and Test Circuit 
90% 


10% | 


INPUT 
t(ON) (OFF) [~ 
<—____» {¢—_——r| l SCOPE 
td(ON) tr | | td(OFF) tf | OT. 
< — -»| —_~« tt —— Sel lee , 
OUTPUT | 
| 
| 
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2N7007 


¢}) Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FET 


een Information 
foes Fat a. eee 92 


ae 150mA 2N7007 


Features Advanced DMOS Technology 


_] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
Excellent thermal stability these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


[} Low power drive requirement 


(] Low C,., and fast switching speeds 


(] Integral Source-Drain diode 
ae , ; Supertex Vertical DMOS Power FETs are ideally suited to a wide 
ES IGE ABE pata care SNE ea range of switching and amplifying applications where high break- 
[J Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 

Applications Package Options (Note 1) 
|] Motor control 
(] Converters 

Amplifiers 
[] Switches 


|} Power supply circuits 


LJ 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY 53s 
Drain-to-Gate Voltage BY as 
Gate-to-Source Voltage +40V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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. 2N7007 
Thermal Characteristics 


Package Ip (continuous)* Ip (pulsed) Power Dissipation 


“Ib (continuous) is limited by max rated YT 


TO-92 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to- eae 
24 V Ip = 100nA, V =0 


VGS(th Gate Threshold Voltage Pt fo fas} ov Ves = Vos: |p = 250 pA 
—a Gate Body Leakage Pf] t0 i Vas = +20V, Vps = 0 


Zero Gate Voltage Drain Current Ves = 0, Vps = 120V 


i¢p) 
op) 


ID(ON) ON-State Drain Current Vas = 4.5V, Vos 2 2 Vos(ON) 


Vas = 10V, Vps 2 2 VDS(ON) 
Ves = 4.5V, Ip = 20mA 


RDS(ON) Static Drain-to-Source 
ON-State Resistance y iv. | id 
GS ~ D = yum 


Forward Transconductance ce Vos = 2 VDS(ON); !D = 50mA 
Coss Common Source Output Capacitance Pf ts pF | Ves = 0, Vps = 25V 


Crss Reverse Transfer Capacitance ae ae f = 1MHz 
Turn-ON Time VDD = 60V, Ip = 50mA 


Turn-OFF Time = 500 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


de 


Switching Waveforms and Test Circuit 


10% 


INPUT ces en nee ee: em 
| t(ON) t(OFF) ZZ PULSE 7 
GENERATOR 


SCOPE 


td(OFF) tf 


td(ON) DU.T. 


OUTPUT 
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2N7008 


¢} Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV oss / Rosion) 
BY nc (max) 


Lavon) 
(min) 


Features 


[] 


Freedom from secondary breakdown 
Low power drive requirement 

Ease of paralleling 

Low C,,, and fast switching speeds 
Excellent thermal stability 

Integral Source-Drain diode 

High input impedance and high gain 


Complementary N- and P-Channel devices 


Applications 


Absolute Maximum 


Motor control 
Converters 
Amplifiers 
Switches 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Drain-to-Source Voltage 


Ratings 


BV 


Order Number / Package 
TO-92 


2N7008 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


(Note 1) 


DSS 
Drain-to-Gate Voltage BY was 
Gate-to-Source Voltage + 40V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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2N7008 


Thermal Characteristics 


Electrical Characteristics (@ 25°C unless otherwise a ela (Notes 1 and 2) 


Drain-to-Source 
= —10nA, V =Q 


VGS(th) Gate Threshold Voltage oe ee Vas = Vos; Ip = 250pA 


loss Zero Gate Voltage Drain Current Vas =0V,Vpgs=50V0 Vas =0V,Vpgs=50V0 VDs = SOV 
Ves = OV, Vos = 50V 
Ta = 125°C 


RDS(ON) Static Drain-to-Source te a Vas = 5V, Ip = 50mA 

ON-State Resistance Vas = 10V, Ip = 500mA 
fees [Ferre tarsomeres fe [| | n [Yos=2vos0m 0-0 
foiss [mow canactanee ———SSSC*dSSCSC*dtSCSC*idSC 
Coss ___| Common Source Output Capacitance ||| a8 
Ca Se 
Turn-ON Time ae eee 


oo Diode Forward Voltage Drop Te Isp = —150mA, Ves = 0 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Vas = 0, Vps = 
f = 1MHz 


Vpop = 30V, Ip = 


Switching Waveforms and Test Circuit 


INPUT 
t(OFF) 


SCOPE 
td(OFF) tf 


DAT. 


OUTPUT 
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Ordering Information 


BV iss / Roscon) 
BV nas (max) (min) 
100V IRF510 


100V 3.5A 


IRF513 


lavon) 


Features 


Freedom from secondary breakdown 
Low power drive requirement 

Ease of paralleling 

Low C,.. 
Excellent thermal stability 


and fast switching speeds 


Integral Source-Drain diode 
High input impedance and high gain 


Complementary N- and P-Channel devices 


Applications 


O 


LJ 


O Oo 


Motor control 
Converters 
Amplifiers 
Switches 


Power supply circuits 


IRF510 
¢} Supertex inc. vidi 


IRF513 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage 


Drain-to-Gate Voltage 


Gate-to-Source Voltage 


Operating and Storage Temperature 


Soldering Temperature” 


*Distance of 1.6 mm from case for 10 seconds. 


+ 20V 
-55°C to +150°C 
300°C 


Order Number / Package 
TO-220 


IRF511 
IRF512 
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Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options (Note 1) 


Note 1: See Package Outline section fro discrete pinouts. 


b . IRF510/IRF511/IRF512/IRF513 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation Gi, 
@T, = 25°C °C/W 


riaesio | aon | te0n Sow dma | 0A] 
nRFSi1~| 0A S*dYSCSSit OAS ow CC] | AOA | 160A 
narsi2 | 35sa+| t40a | 20w *+(| a0 | 64 | 35a | 1408 
inrsia (| asa ——*«| —i4oa”—«~SSow Sd St | = | 5A | 140A 


"ly (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 
[Symbat | Parameter |Win | Typ] Wax [Unit | Conaons 


BV oss Drain-to-Source IRF510, IRF512 y V.<=0, |, = 250uA 
Breakdown Voltage IRF511, IRF513 Gs” 


Voz = 0, Vig = Max Rating 


Zero Gate Voltage Drain Current “ Veg = 0, Vpg = 0.8 Max Rating 
T, = 125°C 


ON-State Drain Current | IRF510, IRF511 Veg = 10V 


IRF512, IRF513 | 3.5 wort Vos > loon * Rogiony Max Rating 
S(ON) Static Drain-to-Source IRF510, IRF511 a = 10V, L, =20A 


ON-State Resistance IRF512, IRF513 |_| 08 | 


Input Capacitance 


Common Source Output Capacitance ee pF 


DSS 


Veg = 9; Vog = 25V 
f= 1 MHz 


Reverse Transfer Capacitance Pf | 88 
[TuvoNDaayTine ||| 
5 ce oe mee oe 3 


a | FallTime Time 

See ee tee 

Voltage Drop = 0, I,, =3.5A 

Sao Ee nis 
dl_ 4 = 100A/uS 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


4 
PULSE | 
GENERATOR 


SCOPE 


D.U.T. 


Output 


Ch Supertex inc. 


IRF520 IRF521 
IRF522 IRF523 
R520 R521 


Ordering Information 


Ce fs | s 
BVocs | _ (ax) 


Features 


th Ut vu Oo ovo 


Freedom from secondary breakdown 
Low power drive requirement 

Ease of paralleling 

Low C,.. and fast switching speeds 
Excellent thermal stability 

Integral Source-Drain diode 

High input impedance and high gain 


Complementary N- and P-Channel devices 


Applications 


OOododo oO 


Absolute Maximum Ratings 


Motor control 
Converters 
Amplifiers 
Switches 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Drain-to-Source Voltage 


Drain-to-Gate Voltage 


Gate-to-Source Voltage 


Operating and Storage Temperature 


Soldering Temperature” 


*Distance of 1.6 mm from case for 10 seconds. 


-55°C to +150°C 


Preliminary 
N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Order Number / Package 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


GDS 
TO-92 
With TO-220 
pin out 


(lead bend 
option: P11) 


BV 
BV nas 
+ 20V 


DSS 


300°C 


. « IRF520/IRF521/IRF522/IRF523/R520/R521 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* | Power Dissipation O 
@T, = 25°C °C/W 


fiRFs20,1RF521 | 0A | 82.0A | OW || 812 | BOA | 820A 
finFs22,inF523 | 7.0A_ | 32.0A_ | toW | 80 | 8.12 | BOA | 82.0 
[rszo,ns21 | OA OA wT tA | OA 


( 
"Ip 
Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 
SS eee 
Lee IRF522, 

ee 

IRF521, IRF523, 

R521 


ss Zero Gate Voltage Drain Current Veg = 9, Vog = Max Rating 
Zo Vos = 9, Vog = 0.8 Max Rating 
T, = 125°C 
DION) ON-State IRF520, IRF521, as = 10V 
Drain Current F520, R521 
IRF522, IRF523 ind ee 
S(ON) 


continuous) is limited by max rated 7 


Drain-to-Source 


BV Breakdown Voltage 


DSS Veg = 9, I, = 250A 


be = lbion) x Rosion) Max Rating 
IRF520, IRF521 ia 
R520, R521 - 


IRF522, IRF523 eet 


| Gee | Input | InputCapacitance 


| Cis || 800 | 
Common Source Output Capacitance ee pF 

Meee. . st 

tae 

i 


Static Drain-to-Source 
ON-State Resistance 


gg = 0) Vag = 25V 


f = 1 MHz 


Meee. . st Reverse Transfer Capacitance ee aa 100 


[Tum-ONDelyTime SYP 
a 
hea] poser 3 


Vop = 9-5BV 555 
I, = 4.0A 
Vos = 0.8 Max Rating 


Fall Time 


"=| omereme [SHES oer 


Reverse Recovery Time — - T50°C, |. = 8.0A, 
det = 100A/uS 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


Veg = OV, | 


Ion = 1A 


PULSE | 


Input 
GENERATOR 


SCOPE 
D.U.T. 


Output 


Bees IRF531 
Ch Supertex inc. R531 


Preliminary 
N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


ssa Information 


tol Rosion) lavon) Order Number / Package 
(max) (min) TO-39 TO-92 
0.18Q 12.0A IRF531 R531 


Features Advanced DMOS Technology 


|] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize avertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 


[] Low power drive requirement 


[Jj Low C,., and fast switching speeds 


(} Excellent thermal stability these devices are free from thermal runaway and thermally- 
1 Integral Source-Drain diode induced secondary breakdown. 
L) High input impedance and high gain Supertex Vertical DMOS Power FETs are ideally suited to a wide 


range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Applications Package Options 


(} Motor control 


Converters 


[} Amplifiers 


[] Switches 


[]} Power supply circuits 


[] Drivers (Relays, Hammers, Solenoids, Lamps, Gps 
Memories, Displays, Bipolar Transistors, etc.) TO-92 
With TO-220 
pin out 
(lead bend 


option: P11) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV ise 
Drain-to-Gate Voltage BY cc 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C 


*Distance of 1.6 mm from case for 10 seconds. 
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— IRF531/R531 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation A 
@ T, = 25°C °C/W 


a 
fest | tA tA] tw tT 125 | 5A_ | 15.0A_ 


“ly (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


re ee ee 
a a 


_ Zero Gate Voltage Drain Current Ve = 0, 0, Veg = = Max Rating 
= Vice = 0, V,, = 0.8 Max Rating 
T, = 125°C 


lb(on) ON-State Drain Current Veg = 10V 
> Icon) ¥ Roscony Max Rating: 
S(ON) Static Drain-to-Source = 10V, |, = 8.0A 
ON-State Resistance 
Forward Transconductance = Vos > loon) Xx Rosion) Max Rating 
a |, = 8.0A 


Input Capacitance 
Common Source Output Capacitance i 500 pF 


Reverse Transfer Capacitance Pf | 150 | 
Pt 
Ve 


Veg = OV; Vig = 25V 
f = 1 MHz 


Vop = 0-5BV 565 
I, = 4.0A 
Vog = 0.8 Max Rating 


Diode Forward Voltage Drop Ves = OV, 1 =1A 
often tf = ig 
er pe oe 

dl, = 100A/uS 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


Input SCOPE 


D.U.T. 


Output 
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Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV oss / DS(ON) Order Number / Package 
BVigs | (max) TO-39 TO-92 TO-52 TO-220 | Quad P-DIP | Quad C-DIP|Quad C-LCC| DICE 
VNO104N2 | VNO104N3 | VNO104N9 | VNO104N5 | VNO104N6 | VNO104N7 | |vNoto4nb 


VNO106N2 | VNO106N3 | VNO106N9 | VNO106N5 | VNO106N6 | VNO106N7 | VNO106NE |VNO106ND 
VNO109N2 | VNO109N3 | VNO109N9 | VNO109N5 Sea VNO109NE_ |VNO109ND 


Features Advanced DMOS Technology 
[) Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
SL ncaa wale ize avertical DMOS structure and Supertex's well-proven silicon- 
a i ae gate manufacturing process. This combination produces devices 
LJ) Ease of paralleling with the power handling capabilities of bipolar transistors and with 
mae the high input impedance and negative temperature coefficient 
Mes SUR Hast eMC pes inherent in MOS devices. Characteristic of all MOS structures, 
(1) Excellent thermal stability these devices are free from thermal runaway and thermally- 
O Integral Source-Drain diode induced secondary breakdown. 
aT ' . Supertex Vertical DMOS Power FETs are ideally suited to a wide 
i) IGM APOE pemanbenarics ign gale range of switching and amplifying applications where high break- 
[1 Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 


fast switching speeds are desired. 


Applications Package Options 


Motor control 
Converters 
Amplifiers 
Switches 


Power supply circuits 


Pio o eG 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 5s 

Drain-to-Gate Voltage BY nae err 
Gate-to-Source Voltage + 20V 

Operating and Storage Temperature -55°C to +150°C 

eae en ee 14-Lead DIP 

Soldering Temperature* 300°C 


*Distance of 1.6 mm from case for 10 seconds. 


— VNO1A 
Thermal Characteristics | | 


Package |, (continuous)* I, (pulsed)* Power Dissipation G4 6. . 
@T, = 25°C °C/W °C/W 


10-29 26g OBAR BSA] BBW A 7 OB ee eh 2k 
fto-22e0 | SAT AT tow TO || SA | A 


Plastic DIP 
Ceramic DIP See DMOS Arrays & Special Functions section 


Ceramic LCC 


. Ip (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 
[| Symbol | ——————s—~Parameter =| | “Min | Typ | Max | Unit | Conditions 


Poss seal Volo ee 20 
VNO106 V 
VNO104 


Vas = 0; Vog = Max Rating 

Veg = 9, Vig = 0-8 Max Rating 
a = 125°C 

Veg = OV; Vos = 25V 

Veg = 10V, Vo, = 25V 

Veg = OV, |, = 250mA 


Veg = 10V, 1, = 1A 
cm Forward Transconductance | 300 | 400 | | mo Vos = 29V, |, = 0.5A 
C Input Capacitance 45 

iss p p , | ft 48 [0 | Veg = 9; Vog = 25V 
Case Common Source Output Capacitance Ff 20 | 28 | pF f-1MHz 


Reverse Transfer Capacitance 


5 
"om | Tun-OFF OelayTime ———=SCS~=~iSC‘“‘(O'*dO™ 
cf Faltime ———SSSCSC~—rSCSC‘“SC 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 


Inpist GENERATOR 


SCOPE 
DALT. 


Output 
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Typical Performance Curves ae 


BV DSS Variation with Temperature ON — Resistance Vs. Drain Current 
P| | | tt ty 
1.1 
_ 4 
Q 
Lu — 
N ) 
: caine ames : 
<x 
: | | pT - 
6 1.0 2 
Z || Pe7 tt 
7) A 2 
la) 
g A : 
> 
fea) 
Pt | TT | TT | 
es 
0 
<0 ” ia 1 192 0 0.5 1 1.5 2 25 
Ty (C) IDs (AMPS) 
V(th) and RDS Variation with Temperature 
25 1.9 
wo LL tac se | 7 
; 166 
PP apse a : 
lu N 
Seana" / 40m : z 
7) <x 
za 1.5 x 12 = 
it = oc 
a a ie) 
s O Z 
= = 
= 1.0 = 1g 2 
fa) £ Ss 
7 D a} 
Oo oc 
0.5 - 0.7 
0 0.4 
Vas (VOLTS) Ty PC) 
Capacitance Vs. Drain-to-Source Voltage Gate Drive Dynamic Characteristics 
10 
8 
z . eee 
” 6 
: 3 tt SAL 
: x —— S ei 
8 ST cis = 4LLtLl YY 
3 e 
5 5 TT YY Ty 
= Coss 


| »COIAZL 
KC AE 


Vps (VOLTS) QG (NANOCOULOMBS) 


1D (AMPERES) 


GFs (SIEMENS) 


ID (AMPERES) 


10.0 


Output Characteristics 


Vps (VOLTS) 


Transconductance Vs. Drain Current 


PPLE 
ue oe 


0) 0.4 1.0 
ID aa 


Maximum Rated Safe Operating Area 


Ee 2 es 0 (eee eee a a 
eee ae oe 
TO-39,TO-220(PULSED) ll 
-—;—+ 41} _} + 4} 

1.0 
0.1 
< Ne 
NI 
SHH uimiteo \ | | 
Wi Li | ridriaari 
0.01 
0.1 10 100 


Vps (VOLTS) 
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1p (AMPERES) 


PD (WATTS) 


THERMAL RESISTANCE (NORMALIZED) 


2.5 


2.0 


0.5 


Saturation Characteristics 


2 4 6 8 10 
Vps (VOLTS) 


Power Dissipation Vs. Case Temperature 


tp (SECONDS) 


VNO1A 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


oreo Information 


Order Number / Package 
tod Rosion) lovon) 
(max) (min) TO-39 TO-92 TO-220 
VNO116N2 VNO116N3 VNO116N5 VNO116ND 
200V | VNO120N2_— 20N2 VNO120N3 | VNO120N5_— | VNO120ND | 


Features Advanced DMOS Technology 


[} Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
_} Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
Excellent thermal stability these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


|] Low power drive requirement 


Low C,... and fast switching speeds 


Integral Source-Drain diode 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


CL) High input impedance and high gain 


mPPUrouons Package Options (Note 1) 


Motor control 


Converters 


Amplifiers 
[] Switches 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY 556 
Drain-to-Gate Voltage BV ac 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 


Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics 


VNO1C 
Power Dissipation 


0, 6, 
@T, = 25°C °C/W | °C/W 


re) om rene 


p (continuous) ) is limited by max rated T,. 


Package |, (continuous)* |, (pulsed)* 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


[_symbot | __ Parameter | in | ty | ox | it | Conditions 
BVDSS Drain-to-Source 
Breakdown Voltage VNO120 200 V 
VNO116 o 


“Vestn, | Gate Tiveshota Varage [+ ||| ves Vos Ibm 

| AVGS(th) | Change in VGS(th) with Temperature |_| 5.1 | 6.0 | mv/"C | VGS= VDS, ID = 1mA 

| Icss | Gate Body Leakage | || 100 as 
IDSS Zero Gate Voltage Drain Current anaes 


VGS = 0, VDS = 0.8 Max Rating 
ima | ty =125C 


oe | ors Bnema Pasa 
Poa os | 
es 
ON-State Riscistanas | 8 | 10 | y) VGS = 10V, ID = 100mA, 
Sa 
Forward Transconductance joo 80} 0s = 26 250 —— 
40 | 55 
ee ee ee 
[Css | Reverse Transfer Capacitance «| ~——=«Y~ 8 8 
[stony | Tur-ON Delay Time ——Ssd|~SCiY S | 
Pe ise time ee 
we hi a a ee 
Tw raliTime 
eo 
Reverse Recovery Time rs isp ves=0 


— 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. oe test: oo pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


ID = 1mA, VGS = 0 


VGS = 0, VDS = 25V, 
= 1MHz 


VDD = 25V, ID = 250mA, 
Rs = 5022 


Switching Waveforms and Test Circuit 


INPUT scout “dudentitaacies Mtba 
t(ON) t(OFF) ~ PULSE | 
GENERATOR SCOPE 
td(ON) (tr td(OFF) tf D.U.T. 
OUTPUT 


ID (AMPERES) 


Grs (SIEMENS) 


ID (AMPERES) 


Typical Performance Curves 


Output Characteristics 


0 10 20 30 40 50 
Vps (VOLTS) 


Transconductance Vs. Drain Current 


0 0.2 0.4 0.6 0.8 1.0 
|p (AMPERES) 


Maximum Rated Safe Operating Area 
1.0 


0.1 

0.01 
SSE 
PT LTT | reo || TT 
ered faritrend | 

0.001 


100 1000 
VpDs (VOLTS) 


PD (WATTS) Ip (AMPERES) 


THERMAL RESISTANCE (NORMALIZED) 


8-23 


1.0 


0.8 


0.6 


0.4 


0.2 


Saturation Characteristics 


TTT 
CeCe 
SeRceneee 
Semeee 
CCC aE 
COATT, 
TAT 
aateeraes 
Yi tt] it | | 


(a eens ee Se Ce ee re 


10 


on ie 


Power Dissipation Vs. Case Temperature 


TO- 39 
Tc = 25°C 
PD = 3,5W 


0.001 0.01 0.1 1.0 10 
tp (SECONDS) 


VNO1C 


Ip (AMPERES) BVDss (NORMALIZED) 


C (PICOFARADS) 


BVDSS Variation with Temperature 


VGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 


Vps (VOLTS) 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGs (VOLTS) 


ON - Resistance Vs .Drain Current 


IDS nee 


V(th) and RDS Variation with Temperature 


VNO1C 


| | | ton sc0may 7) 


= 
Pt | tT | Ae 
i eed 


es? 
Poser V7 
Py 


yr 100pF 


QG (NANOCOULOMBS) 


RDS(ON)(NORMALIZED) 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


Order Number / Package 

BVoos | (max) | (min 
[aov [a [80K vNozoana | vnozoans[wNozaone[ vNoa0an7_| 
ptoov [aa [30a | vNoatona | vNozioNs | VNootoNS | — | 


Features Advanced DMOS Technology 


|] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
(] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 


(] Low power drive requirement 


(] Low C,... and fast switching speeds 

7 — o lide inherent in MOS devices. Characteristic of all MOS structures, 
Excellent thermal stability these devices are free from thermal runaway and thermally- 

1] Integral Source-Drain diode induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


High input impedance and high gain 


Applications Package Options (Notes 1 and 2) 


[) Motor control 
|] Converters 


(] Amplifiers 


[] Switches 


Power supply circuits 


_] Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Gate-to-Source Voltage + 20V — 
Operating and Storage Temperature = 55°C to +150°C Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature’ 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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ake VNO2A 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 6. 6, 
@T.= aC. °C/W °C/W 


PAW Bees |T 126 
fossa [aks te fat a 


To-22e0 | soa | tA | ew || 70 


a Refer to Arrays and Special Functions section. 


Ceramic Dip 


“ty (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 
[| Symbol | Parameter =| «Min | Typ | Max | Unit | Conditions 


teens vNoz04 | 40 | 
rain-to-Source 
BV igs Breakdown Voltage VNO206 — 5 = 0,1, =2.5mA 


a th) Gate Threshold Voltage Vos = Vos Ip = 2.5MA 


Change in Vc, with Temperature Spas as are Ve s= Nos |, = 2.5mA 


V.. = 0, V,, = Max Rating 


loee Zero Gate Voltage Drain Current Veg = 9, Vog = 0.8 Max Rating 

ON-State Drain Current V2 = BV, Vig = 25V 

Static Drain-to-Source 
bel eee de 
git Input Capacitance a SCE oe 
Common Source Output Capacitance | | 50 | 85 | OE ic 
Reverse Transfer ln Sei | | te | 
Cigen[ TnON Daly Tine 
Ce Tse tine 0 
Psa [ tarot 

Franti 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


pF 


PULSE | 


Input 
‘ GENERATOR 


SCOPE 
DUT: 


Output 
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Typical Performance Curves 


ID (AMPERES) 


GFs (SIEMENS) 


1D (AMPERES) 


Output Characteristics 


ay 2oaaeree 


Ft 
| fe a a 


Vps (VOLTS) 


Transconductance Vs. Drain Current 


| Cr 
| 


125°C 


saseareene 


4 | 
EC 


A CEL 
POC 


|p (AMPERES) 


Maximum Rated Safe Operating Area 


oe ea 


1 100 1000 


Pulse enon 300 us., 2% Dutycycle. 
Vps (VOLTS) 
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PD (WATTS) ID (AMPERES) 


THERMAL RESISTANCE (NORMALIZED) 


VNO2A 


Saturation Characteristics 


PPT 
rT = 


0 2 4 6 8 10 
Vps (VOLTS) 


Power Dissipation Vs. Case Temperature 


CHI 
COI ear 
Te ae 
| | |i P= Siu 


Pp =5W 


aia 
errr CTC TT 


0.001 0.01 0.1 10 
tp (SECONDS) 


0.4 


0.2 


BVDss (NORMALIZED) 


1p (AMPERES) 


C (picofarads) 


BVDSS Variation with Temperature 


Ty °C) 


Transfer Characteristics 


ee LT? 
ao4ra 


| | 
> Le 


VGSs (VOLTS) 


Capacitance vs. Drain-to-Source Voltage 


Vos (volts) 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGs (VOLTS) 


10 


ON - Resistance Vs. Drain Current 


2 3 
Ips (AMPERES) 


VGS = 10V 


V(th) and RDS Variation with Temperature 


0 50 10 
Ty (°C) 


0 


Gate Drive Dynamic Characteristics 


0 0.6 


QG (NANOCOULOMBS) 


p[ ttt ttt Vl 
P{ titty 


f 


VNO2A 


2.0 


1.6 


Tad 


0.8 


0.4 


RDS(ON) (NORMALIZED) 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


oreo Information 


it ol Rosion) lavon) Order Number / Package 
(max) (min) TO-39 TO-92 TO-220 


| tev | | ta ate | voztena | voor ens 
200V vnozzon2 | __vNozeons__|_vNo20Ns 


Features Advanced DMOS Technology 


|] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize avertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
(] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
Excellent thermal stability these devices are free from thermal runaway and thermally- 
4 Integral Source-Drain diode induced secondary breakdown. 


[] Low power drive requirement 


(J Low C,.. and fast switching speeds 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


(} High input impedance and high gain 


Applications Package Options (Notes 1 and 2) 


[} Motor control 


Converters 


(] Amplifiers 


[] Switches 


Power supply circuits 


[] Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Gate-to-Source Voltage + 20V 
Operating and Storage Temperature “55°C to +150°C Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


“Distance of 1.6 mm from case for 10 seconds. 
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— VNO2C 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 64 6. 
@T, = 25°C °C/W °C/W 
10-39 
TO-92 


rozeo | SALA 70 | 46 17A__|__ 2.58 


1.5A 2.5A 


. Ib (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 
A SR et asap 


Sere Voltage | vnoz20 | 200 | ae 
VN0220 
| Gate Threshold Voltage | 0.78 ie 2 ae 


Gate Threshold Voltage | Vgg=Vpg tp =20mMA | I, = 2. | Vgg=Vpg tp =20mMA | 


Ves 
‘Veg | Change in V,,,, with Temperature eRe LD Ves “Vow =T0mA 
Ves 


hes Zero Gate Voltage Drain Current ie = 0, V,, = Max Rating 
cs = 9: V.-= = 0.8 Max Rating 
, = 125°C 


ON-State Drain Current stor A Ves = 5V, Ves = 25V 
ee -to- aay 8 Veg = SV, |, = 0.5A 
ate Resistance V..=10V.1.=05A 
GS 1 'p = 


Change in Rosion) with Temperature 98 | 14 | mre Veg = 10V, |, = 500mA 
Forward Transconductance | 03 | o7 | | o& | Vos = 29V, 1, =1A 
Os 180 
put Cap | on Vee = 0, Veg = 25V 
Common Source Output Capacitance pF boy MHz 
Reverse Transfer aa —— 
Pe tine E 
ns 
a TumORE Delay Time Ff] 20 


"SD ~ 
Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 


GENERATOR SCOPE 


D.U.T. 


Output 
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Typical Performance Curves 
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PD (WATTS) 1p (AMPERES) 


THERMAL RESISTANCE (NORMALIZED) 


VNO2C 


Saturation Characteristics 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGS (VOLTS) 


ON - Resistance Vs. Drain Current 
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Vi(th) and RDS Variation with Temperature 
1.25 


pte te tty 
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| | | pee 
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VNO2C 


RDS(ON) (NORMALIZED) 


¢}) Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


get Information 


to Rosco) Lavon) Order Number / Package 
a wat To-39 | 10-20 | Dice 

| gsoy 2. fag VNO335N1 VNO335N2 VNO335N5 VNO335ND 

400V a vNos4oN1 | VNO340N2_| VNO340NS | VNO340ND 


Features Advanced DMOS Technology 


(] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
7 ize a vertical DMOS structure and Supertex's well-proven silicon- 

gate manufacturing process. This combination produces devices 
(] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
A Lowt: the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 


Low power drive requirement 


isg and fast switching speeds 


(] Excellent thermal stability these devices are free from thermal runaway and thermally- 
© Integral Source-Drain diode induced secondary breakdown. 

ie 4 Supertex Vertical DMOS Power FETs are ideally suited to a wide 

High t d d high gain 
aCe ee Reve . range of switching and amplifying applications where high break- 
[] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 

Applications Package Options (Note 1) 
(] Motor control 
LC] Converters 
CL) Amplifiers 
(J Switches 


[] Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY ,65 
Drain-to-Gate Voltage BV nas 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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hig = VNO3D 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 64 
@T, = 25°C °C/W 


fos RE PR | tw so) tes | ge 
froasSi|Stom «dS dSw Sdn | Se | | 
frozeo | esa —«| tad Sw] | es | es | 


"ls (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Ce Eee 


BV nas Drain-to-Source VN0340 | 400 =0.1.=10mA 
Breakdown Voltage VNO335 ef :“p 
Gate Threshold Voltage Vas Vos |, = 10mA 
-_ Zero Gate Voltage Drain Current me Veg = 9; Vog = Max Rating 


Veg = 9, Vog = 0.8 Max Rating 
T, = 125°C 


lens ON-State Drain Current P Vag = BV, Vog = 25V 
Ves = 10V, Vig = 25V 
SiON Static Drain-to-Source Ves = 5V, |, = 0.5A 
, ON-State Resistance |e V 
1.8 Veg = 10V, 1 = 1A 


Change in Rosion) with Temperature aac Ve “a i0V.I, =1A 
Input Capacitance or rrr 
as ~ *? “ps = 
Common Source Output Capacitance | | 75 125 pF f= 1 MHz 
Reverse Transfer Capacitance FT 8 
cE 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 
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D.U.T. 


Output 
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Typical Performance Curves 


Output Characteristics 
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VGS(th) (NORMALIZED) RDS(ON) (OHMS) 


VGS (VOLTS) 


ON - Resistance Vs. Drain Current 


0 z 4 6 8 10 
IDS (AMPERES) 


Vi(th) and RDS Variation with Temperature 


VNO3D 


10V 


8V 


2V 


Gate Drive Dynamic Characteristics 


J | 
ptt tT Aa 
pi tT tT | TFA TT 
Pt | fread | | 
Pt | | yy TT 


PTT TAT | tt 

pi tT AAT 

ee T | | | tt 
pt tt ey tt 


0 4 8 12 16 20 


QG (NANOCOULOMBS) 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV iss / Rosion) von) Order Number / Package 

BV 0 (max) (nin 0-39 | T0220 | dice 
450V VNos45N1 | VNO345N2 | VNO34sN5 | VNOg45ND 
500V VNossoN1 | VNo3s0N2 | VNO350N5 | VNO3SOND 


Features Advanced DMOS Technology 


() Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
(] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
Y lowe the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
(] Excellent thermal stability these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


(] Low power drive requirement 


isg and fast switching speeds 


Integral Source-Drain diode 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


[] High input impedance and high gain 


Applications Package Options (Note 1) 


Motor control 


tO) OU 


Converters 


[} Amplifiers 
Switches 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY sec 
Drain-to-Gate Voltage BV nae 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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se 8. At VNO3E 
Thermal Characteristics ; 


Package I, (continuous)* |, (pulsed)* Power Dissipation Oa 
@T, = 25°C °C/W 
ee 


rrozee | ssh [sae tow es fo tak san 


(continuous) is limited by max rated T. 


“Ip 


me 


a 
~” 


Pls £8 
oD % 


Pl 


ao’ |l~* 


an 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 
aymeet [Parameter ~d win | Toe | wee [va [cones 
| ein Frese eet] |S | Naren 
reakdown Voltage VNO345 ‘'D 
a 
ee Veg 207, Vou=0 
i Zero Gate Voltage Drain Current epee acess 
v. i Vos = 0.8 Max Rating 

4, —_ Vos * = 10V, Vos = 25V 
rs pee —— HS vaso ig=s 

28 
Change in Rygoy) with Temperature Ft | 1B | HPC | v.. = 10 = 0.5A 

Input Capacitance 
a ae 

Cis Turon sy Fine | 
pe Reetine 
A LT Pratine 
Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 
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ON - Resistance Vs. Drain Current 
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¢} Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


ab Information 


bad Rosion) Lavon) Order Number / Package 

(max) (min T0220 | Dice 
soy | eta | Noaasns | vNaaasns | vNO3 95ND 
cov | | tsa | voazcons | vnoacons | __vnoaeono 


Features Advanced DMOS Technology 


Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
_| Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 


LJ 


(]} Low power drive requirement 


(} LowC,.. and fast switching speeds ; ne 

ISS | SP inherent in MOS devices. Characteristic of all MOS structures, 
(| Excellent thermal stability these devices are free from thermal runaway and thermally- 
Integral Source-Drain diode induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
_] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


"] High input impedance and high gain 


Applications Package Options (Note 1) 


|} Motor control 
(| Converters 


[J] Amplifiers 


Switches 


(| Power supply circuits 


(1) Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV nas 
Drain-to-Gate Voltage = 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature* 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 
@ Te = 25°C 


“lp (continuous) is limited by max rated T.. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Neves 4 and Zi 


jsymbot | Parameter | in | Typ | Max | Unit | Conditions 
BVDSS Drain-to-Source VNO360 / 600 
Breakdown Voltage VNO355 ke V 


| VGsith) | Gate Threshold Voltage ss | 2 | | 4 | CV VGS=VDS,ID=10mA 
| AVGS(th) | Change in VGSith) with Temperature |_| -4.8 | -6.0| mv/°C| VGS=VDS,ID=10mA 
| icss | Gate Body Leakage = | S| S| 100 | A | VGS=420V,VDS=0 

IDSS Zero Gate Voltage Drain Current ae [eater 


TA = 125C 

Cn | ts | A 
ee a oe 

RDS(ON) Static Drain-to- PaNiae ——s 
ONL usite neues : 
heel 
| Gres | Forward Transconductance | 5 | 1 | | | VS =25V,ID=O5A 
Input Capacitance | | 550 650 
Common Source coals! Capacitance | 75 125 pF VGS = 0, VDS = 25V 


f= H 
Titont | Turon one Tie SS yop a 


VGS= 0,1D = 10mA 


| RiseTime CE CT BT ID = 0.5A 
gE) [Turn OFF Ben Tine so As = 500 


a 


[VSO | Diode Fonvard Voltage Dros is VGS=0, 18D = 5A 
[ir | Reverse Recovery Time _——-+| ~_| 450 [|_| ns_| Vos=0,1s0=5A 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise wo (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 
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VNO300 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


a Information 


iit ad Rosion) I5von) Order Number / Package 
(max) (min) TO-39 TO-92 TO-220 


Features Advanced DMOS Technology 


|] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
Ease of paralleling with the power handling capabilities of bipolar transistors and with 
oy (owe the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
(] Excellent thermal stability these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


LJ 


Low power drive requirement 


and fast switching speeds 


ISS 


(| Integral Source-Drain diode 

Supertex Vertical DMOS Power FETs are ideally suited to a wide 

range of switching and amplifying applications where high break- 

Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


High input impedance and high gain 


BPPpeewols Package Options (Note 1) 


Motor control 


[|] Converters 


(] Amplifiers 


Switches 


_]| Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV nec 
Drain-to-Gate Voltage BV nas 
Gate-to-Source Voltage + 40V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature* 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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* ‘ VNO300 
Thermal Characteristics 


p (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


ae ee 9 9 1 Conaitons 


pros [Basen || fone 
a a eC CE 


Ves = OV, Vos = Max Rating 

Vas = 5V, Ip = .3A 

— 7 Vas = 10V, Ip = 1A 
fers Fowes arsonist ae || | wo [Vos =e vosom 0-08 
fess [ron cara ——SS~SS id 
[eoss common Souce Ove Capactave | [| | os. 
enss [rvs rote csne LT 
Turn-OFF Time ae 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Ta = 125°C 


Static Drain-to-Source 
ON-State Resistance 


Vas = 0, Vps = 15V 


f = 1MHz 


Switching Waveforms and Test Circuit 
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Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


oreening Information 


28s Rosion) loco) 
(max) (min) TO-39 Toe2 | (ice 


gov ee ee ee 250mA VNO535N2 VN0535N3 VNO535ND 
400V a 250mA VNO540N2 VNO540N3 VNO540ND 


Advanced DMOS Technology 


Features 


(]} Freedom from secondary breakdown 


Low power drive requirement 

Ease of paralleling 

Low C,... and fast switching speeds 
Excellent thermal stability 

Integral Source-Drain diode 

High input impedance and high gain 


Complementary N- and P-Channel devices 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 


fast switching speeds are desired. 


Applications 


_} Motor control 


Package Options (Note 1) 


_] Converters 
ae | 


Amplifiers 


(| Switches 
(} Power supply circuits 


[) Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 


DSS 
Drain-to-Gate Voltage BV owe 
Gate-to-Source Voltage + 20V 


Operating and Storage Temperature -55°C to +150°C 


Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics 


VNO5D 
Power Dissipation 


914 95. 
@T,=25°C °C/W °C/W 


p (continuous) ) is limited by max rated T;. 
Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


se ee ten 


BVDSss Drain-to-Source VNO540 
Breakdown Voltage VNO0535 ID = 1mA, VGS = 0 


VGSith) | Gate Threshold Voltage 20 |. | 40 |v | VGs=Vbs, ID =1mA 
AVGs(th) | Change in VGS(th) with Temperature |_| 35-45 [mvc] SSSSOS~S 
(GSS___| Gate Body Leakage [100 [nA | Vas = 20, Vos =0 


IDSS Zero Gate Voltage Drain Current VGS = 0, VDS = Max Rating 
VGS = 0, VDS = 0.8 Max Rating 
TA =125C 
ON State Drain Current St a ean 
ON-State Resistance aa i VGS=10V,ID=0.1A 
ng Fa Tansee TT aeo || vos V1 
Common Source cabelas Capacitance | 8 = pF 
[rss __| Reverse Transfer Capacitance | —+«| 2 | 8 


Package I, (continuous)* |, (pulsed)* 


VGS = 0, VDS = 25V, 
= 1MHz 


[taion) | Tun-ON Delay Time «dT ~SCid~S 
i tine ns | VDD = 25V, 1D = 50mA, 
[wiore) | TumotF Dey time 8 8 RS = 500 


TFatime ——SSSSC=—C~S—~sSC“‘Y CP 
lh ae A dS 
ee a A 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise a (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


INPUT 
(OFF) [— 


SCOPE 


td(OFF) tf 


DVW.T. 


OUTPUT 


Typical Performance Curves 


Output Characteristics 


nv 
Ww 
oc 
LW 
Qa 
= 
< 
a 
Vps (VOLTS) 
Transconductance Vs. Drain Current 
0.40 
0.32 
wo 
Z 0.24 
Ww 
ie 
@ pty 
gE “Care 
= ° 
Oo AZ| | 125C 
IAAT 
0.08 ail 
0 
0 0.04 0.08 0.12 0.16 0.20 
Ip (AMPERES) 
Maximum Rated Safe Operating Area 
1 .0O er 
TO-39 (PULSED) 
ae = rot 
po . ee ee ee eee ee ee 
” —++—— ih, ee De 
oc 
Ww 
a 
Z 
= LIMITED 
a 


0.01 ea: irmanraat: gee i es RET BY BYDSS 


001 SS Him wes iil 


1 1000 


Vps (VOLTS) 
Pulse Condition: 300 us, 2% dutycycle, 
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VNO5D 


Saturation Characteristics 


0.25 

0.20 
i 

fr 0.15 
WwW 
Qa 
Z 

= 0.10 
= 

0.05 

0 

0 2 4 6 8 10 
Vps (VOLTS) 
Power Dissipation Vs. Case Temperature 

a 
f— 
= 
< 
= 
fa) 
a 


THERMAL RESISTANCE (NORMALIZED) 


tp (SECONDS) 


‘a 


1p (AMPERES) BVDss (NORMALIZED) 


C (PICOFARADS) 


100 


75 


50 


25 


BVDSS Variation with Temperature 


2 4 6 8 10 
VGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 


Vps (VOLTS) 
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VGS(th) (NORMALIZED) RDS(ON) (OHMS) 


VGs (VOLTS) 


ON-Resistance Vs. Drain Current 


TT etal 
Soeeeeere 
PO 
THA 
ez A 


im 


1 0, be 0.4 0.5 
V(th) and RDS Variation with Temperature 


100 


60 


60 


40 


20 


0 
IDS eae 


RDS(ON) 
Ip = 250mA YW 
—50 0 50 100 150 


Ty (°C) 


Gate Drive Dynamic Characteristics 


0 0.2 0.4 0.6 0.8 1.0 
QG (NANOCOULOMBS) 


VNO5D 


1.8 


0.2 


RDS(ON) (NORMALIZED) 


¢} Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


oreo Information 


Ho Rosion) avon) Order Number / Package 
(max) ibe TO-39 To2 | Dice 


| asov | won| 50a | Ns asina2 | NosasN | VNOS45ND 
500V 150mA VNOSSON2 VNOSSONS VNOSSOND 


Features Advanced DMOS Technology 


[| Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
_} Ease of paralleling with the power handling capabilities of bipolar transistors and with 
rT Lowe the high input impedance and negative temperature coefficient 


(| Low power drive requirement 


and fast switching speeds 


oS - inherent in MOS devices. Characteristic of all MOS structures, 
[J] Excellent thermal stability these devices are free from thermal runaway and thermally- 
1 Integral Source-Drain diode induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
_] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


_] High input impedance and high gain 


mPpucanelts Package Options (Notes 1 and 2) 


Motor control 


7 


(| Converters 

(} Amplifiers 

(} Switches 

_] Power supply circuits 


() Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV oss 

Gate-to-Source Voltage =  +20V 

Operating and Storage Temperature = -S5°C to +150°C Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature’ 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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‘a 


Thermal Characteristics 


VNO5E 
Power Dissipation 


954 


70-39 100mA 300mA poe T= 100m | 300m A 


a (continuous) is limited by max rated T.. 
Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


BVDSS Drain-to-Source VNO550 F eeig | 
Breakdown Voltage V 
VN0545 heal 


VGS(th) Gate Threshold Voltage | 2 | | 4 | vs VGs = Vos. Ip =1mA 
AV GS (th) Change in VGS(th) with Temperature | | -3.8 | -8 | mvc | VGs = Vps. |p = 1mA 
Gate Body Leakage a ae VGS=#20V, VOS= 0 


IDSS Zero Gate Voltage Drain Current VGS = 0, VDS = Max Rating 
VGS = 0, VDS = 0.8 Max Rating 
TA = 125°C 
ON-State Drain Current | | 00 | a Ves = 5V, Vps = 25V 
iso [200 | | "| Vas = 10V, Vos = 25V 
RDS(ON) Static Drain-to-Source ; 
PRON [owsmenesmee | spe] 
a A 
[Ges __| Forward Transconductanes (50 | 75 | | mB_| Vps=25V, Ip =50mA 
input Capacitance ee 
Common Source Output Capacitance FT | 10 pF 
Reverse Transfer ed ah Ft cm dT 
[ton | Turn ON Bet Time ss 
Ti RiseTime i 
Tale) Tun OFF beey me 
Ca FalTime SSS 
VED___| Diode Forward Voltage Drop | | oa | | V | Vags=0.1gp=05A 
[te | Reverse Recovery Time _———«T| ~_—+«|-300 | —*| rs | Vos=0lsp=05A__| 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300s pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


ID (continuous) * ID (pulsed)” 


Package 


VGs = 0, Vps = 25V 
f = 1 MHz 


Switching Waveforms and Test Circuit 


INPUT 


t(ON) rr | 


GENERATOR 


t(OFF) 
SCOPE 


td(ON) td(OFF) tf 


O.U.T. 


OUTPUT 


Ordering Information 


BV iss / Rosion) 
BV nics (max) 


400V 10Q 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ibvon) 
(min) 


0.75A 


Order Number / Package 


TO-39 TO-92 TO-220 | Dice | 


350V 0.75A VNO635N2 | VNO635N3 | VNO635N5 | VNO635ND 


Features 


rc 


L_ 


LJ 


L] 


LJ 


A 


Freedom from secondary breakdown 
Low power drive requirement 

Ease of paralleling 

Low C,, and fast switching speeds 
Excellent thermal stability 

Integral Source-Drain diode 

High input impedance and high gain 


Complementary N- and P-Channel devices 


pplications 


Motor control 
Converters 
Amplifiers 
Switches 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage 


Drain-to-Gate Voltage 


Gate-to-Source Voltage 


Operating and Storage Temperature 


Soldering Temperature” 


“Distance of 1.6 mm from case for 10 seconds. 


BV 
BV ics 
+ 20V 
-55°C to +150°C 
300°C 


DSS 
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VNO640N2 | VNO640N3 VNO640N5 VNO640ND 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


(Note 1) 


Note 1: 


See Package Outline section for discrete pinouts. 


‘a 


—- VNO6D 
Thermal Characteristics 


Package |, (continuous)* Lb (pulsed)* Power Dissipation 6... 6, 
@T, =25°C °C/W °C/W 
0.25A Pa wee Tae ee 0.25A 
TO-39 Tosa | asa | ows | tes | | 


[rozeo | tea] asa | cow |e || ta | _ 


* 
| 


D (continuous) is limited by max rated T;. 


mii Characteristics ee 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to-Source nee = 0, - = 2mA 
Breakdown Voltage VNO0640 + 
Gate Threshold Voltage | Ves=Vog lp =2MA | Ves=Vog lp =2MA = 2mA 
Change in Vig,,) with Temperature at Voc =a 7 ~omA 
ass Zero Gate Voltage Drain Current os Veg = 9, Vog = Max Rating 


Vag = 0, Vig = 0.8 Max Rating 
T, = 125°C 
lovon) ON-State Drain Current Veg = SV, Viq = 25V 
Veg = 10V, Vig = 25V 


ot ee ett Ves = DV, |, = aah 
Change in Rp gion) With Temperature 


Forward Transconductance 


Input Capacitance 


Vag = 0; Vg = 25V 


— Common Source Output Capacitance oe 


Reverse Transfer Capacitance 
A i 
a Diode Forward i i Drop — 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


V 
V 


GS 
GS 


Switching Waveforms and Test Circuit 


PULSE | 


Input 
GENERATOR 


SCOPE 


D.U.T. 


Output 
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° VNO6D 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 


Ip (amperes) 
Ip (amperes) 


0 10 20 30 40 50 
Vps (volts) Vos (volts) 


Transconductance vs. Drain Current Power Dissipation vs. Case Temperature 


Ges (siemens) 
Pp (watts) 


S/4nee0e 
Y Ae 
Jee 


0 0.6 1.0 1.4 1.8 
Ip (amperes) 


HALL 


MALL 


Maximum Rated Safe Operating Area 


me TO-220 (pulsed) + 
ae sh 


CIN | | IL 
1.0 Froveao oc) SE Ne St tH 
NIN 


Ip (amperes) 


THERMAL RESISTANCE (normalized) 


0.001 0.01 0.1 1 10 
Vps (volts) tp (milliseconds) 
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Ip (amperes) BVpss (normalized) 


C (picofarads) 


BVpss Variation with Temperature 


ane ee 
P| | tt TA 
pt | tT tT ry 
pt tT ye 
P| | Yt tT tt 
P| iA | | 
Pilz] | | 
[yt] | | 


1.0 


Ves (volts) 


Capacitance vs. Drain-to-Source Voltage 


Nene 
— 


Vos (volts) 
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Vesith) (normalized) Rpson) (ohms) 


Ves (volts) 


On-Resistance vs. Drain Current 


et] tT yy | 
= Veg = 5V Veg = 10V 

Pt tT | yt 
Pt TTT Ay A 
efi TY Ty | 
Eee 4a ane 
Eee anes 
FT tT tT TT tt | 
ERR 
Pt EET Ty et 


0.2 0.6 1.0 1.4 1.8 
Ip (amperes) 


2.0 


1.0 


Vth) and Rpg Variation with Temperature 


-50 0 50 100 150 


Pt tt | A A] vos = ov 
ttt AA voor! | 
P|} | VFI 
p= ~aeeee 
VY troop} | | | | | 
At | Tt 
AGRE EERE 


0 0.5 1.0 1.5 2.0 2.5 
Qg (nanocoulombs) 


VNO6D 


Rps(on) (normalized) 


CH Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV na. f Rosion) 1 .ON) Order Number / Package 

BVocs (max) (min) TO-39 TO-92 TO-220 | Dice | 
vNosssN2_| VNoB45Na | VNOGASNS | VNOS45ND 

500V vNoesoN2 | vNo6soN3 | VNossoNs | VNOssoND 


Features Advanced DMOS Technology 


|] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
[] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
(] Excellent thermal stability these devices are free from thermal runaway and thermally- 
4 Integral Source-Drain diode induced secondary breakdown. 


Low power drive requirement 


[] Low C,., and fast switching speeds 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 


High input imped d high gain 
AINE TP ORA Oe Fs NYT oe range of switching and amplifying applications where high break- 


(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 
Applications Package Options (Note 1) 


_} Motor control 


[) Converters 
(J) Amplifiers 
[|] Switches 


(| Power supply circuits 


(] Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY a6 
Drain-to-Gate Voltage BY ac 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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—_- VNO6E 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* - Power Dissipation 6. A. 
@T, = 25°C °C/W °C/W 
TO-92 TT 
10-39 | oss | tA Tw Tt 


0-220 SS” 2 OT 


1.5A 1.0A 1.5A 


* 
| 


D (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Symbo)_ | _Paratet ae ep ee tet Sotions 


BVpss Drain-to-Source VNO645 | 450 | = 0, |, =2mA 
Breakdown Voltage VNO650 + 


Gate Threshold wee I, =2mA 


| Vos=Vos'lo=2mA 


| Ves=Vog p= 2MA 


Zero Gate Voltage Drain Current 


=+ DOV, Vig = 0 

loss eee Ve. = 0, Vag = Max Rating 
V. = 0, Vig = 0.8 Max Rating 
T, = 125°C 
Vag = BV, Vig = 25V 


DION) ON-State Drain Current 
Veg = 10V, Vp, = 25V 
sew annmeg a p15 _ Veg = BV, |, = 100mA 
_ el 
GS *"D 
Change in Ryg.oy) with Temperature Pf | 0.75 | PC | Vos = 10V, |, = 400mA 
Forward Transconductance | 100 ff | me Vos = 29V, |, = 400MA 
input Capacitance oe yan cans 
Common Source Output Capacitance P| 50 75 pF Poe MHz va 
Reverse Transfer Capacitance Ff 10 | 20 
bons Turn-ON Delay Time a ae 10 
RS 11 — PEN Ze a 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 


Input 
GENERATOR 


SCOPE 
DUT, 


Output 
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; VNO6E 
Typical Performance Curves ° 


Output Characteristics Saturation Characteristics 


ptt tty Tt Tt 
Pf tt tT Tt 
Pt ttt tT tT Et 
pled 
P| i beer | tt 
| lA 


2.0 


6V to 10V 


3V 
0 10 20 30 40 50 
Vos (volts) Vos (volts) 
Transconductance vs. Drain Current Power Dissipation vs. Case Temperature 
0.3 
0.24 
D 
5 0.18 _ 
2) 
5 i 
GB = 
& 0.12 c 
Y/ 
0.06 
ff 
lp (amperes) Te °C) 
Maximum Rated Safe Operating Area Thermal Response Characteristics 
10 
a GS DO [| S 
Le LL 8 
TCA a : 
(e) 
oe CT ATs 2 
e TO-220 (DC) [1 rs 
2 z 
5 D 
r tt 
0.1. -— oc 
a PNK me my 
Let | an S 
EEN eal i 
ale 
Pt ti TT IS . 


1 10 100 1000 0.001 0.01 0.1 1 10 
Vps (volts) tp (milliseconds) 
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Ip (amperes) BVpss (normalized) 


C (picofarads) 


BVpss Variation with Temperature 


-50 0 50 100 150 


TTC YAA LE 


Sann// 74008 
See” /4000m 
fan’, 40nee 
p> 42annn 


2 4 6 8 10 
Vas (volts) 


Capacitance vs. Drain-to-Source Voltage 


Vos (volts) 
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Ves(th) (normalized) Rpson) (ohms) 


Ves (volts) 


On-Resistance vs. Drain Current 


ed 


30 


24 


0 0.3 0.6 0.9 1.2 1.5 
I> (amperes) 


Vth) and Rps Variation with Temperature 


| | etme J) |. 
a_|| | | TA 
mv | A tt, 
| IY 


PL LT Ivgg tov AF | | 
asSne ff | 
ans, 
| te 


Spee 
Ajo] | tt | tT 
badd teedeslin ecb 


Qe (nanocoulombs) 


VNO6E 


Rpsvon) (normalized) 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BY nce Rosion) Lavon) Order Number / Package 

BVocs (max) (min) TO-39 TO-92 TO-220 | Dice 
550V 0.25A VNO655N2 | VNO655N3_| VNO655N5 | VNO6S5ND 
600V 0.25A VNO660N2 | VNO660N3 | VNO660N5 | VNO660ND 


Features Advanced DMOS Technology 


Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
(| Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
(} Excellent thermal stability these devices are free from thermal runaway and thermally- 
© Integral Source-Drain diode induced secondary breakdown. 


(| Low power drive requirement 


[| Low C,., and fast switching speeds 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


_} High input impedance and high gain 


Applications Package Options (Note 1) 


(] Motor control 
[|] Converters 
(| Amplifiers 

(} Switches 


(| Power supply circuits 


[|] Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY nos 
Drain-to-Gate Voltage BV 565 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature* 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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- i VNO6F 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 6. 6, 
25 70 06a | 1.08 


* 
| 


D (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Vsymbot [Parameter =i win | Typ | wax | unt | Condions 


BV ogg Drain-to-Source VNO655 V Ves = 9, Ip = 2mA 
Breakdown Voltage VNO660 | 600 


Dss 10 Vg = 0, Vong = Max Rating 
1 mA Vag = 9, Vig = 0-8 Max Rating 
T, = 125°C 
00 — 
mA 


Vag = BV, Vig = 25V 
Vag = 10V, Vig = 25V 
Veg = 5V, |, = 100mA 


Ves = 10V, ls = 100mA 
%/°C Vee = 10V, L = 100mA 
mo Vis = 25V, Ls = 100mA 


Fiscrons Static Drain-to-Source | | 18 | 

ON-State Resistance a 50 
Change in Ry.oy) with Temperature Pd 
| Ge i Forward Transconductance 50 a 


Input Capacitance 


Q 


So 
~ 
oO 


Vie = 0, V5 = 25V 
; as =“) “ps 
Ces Common Source Output Capacitance 75 pF - + MHz 
or Reverse Transfer Capacitance 20 


Rise Time 


' Fall Time 


Diode Forward Voltage Drop 
Reverse Recovery Time 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Vag = 0s len = 100MA 
Gs = 0, len = 100mA 


< 


—_ 
= 
a 
a 
a 
nae 
aan 
a_i 
— 
ma 


Switching Waveforms and Test Circuit 


PULSE 


GENERATOR SCOPE 


D.U.T. 


Output 
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. VNO6F 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 


a Ves= 6V to 10V 


1.8 


0.5 


Za 
| | ATH 
p|y7l tt tt tt 
At tt 


scales cima cacese celinal cues aaa 
Fa a ee 


o1 
< 
Ip (amperes) 


Ip (amperes) 
CT 
WO tt 
INGER 
-_ 


3V 
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Vos (volts) Vos (volts) 
Transconductance vs. Drain Current Power Dissipation vs. Case Temperature 
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= Sak 
ft emia 


= 
fo 
CE a 
| ee 
MCLEE 
| HP 
 ivos=2evf | | | | | 
Eitri rr 


1.0 


0.08 


0.06 


Pp (watts) 


0.04 


Gs (Siemens) 


Ip ae 


Maximum Rated Safe Operating Area 


aN 


Ip (amperes) 
THERMAL RESISTANCE (normalized) 


“i (volts) tp (milliseconds) 
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Ip (amperes) BVpss (normalized) 


C (picofarads) 


BVpss Variation with Temperature 


1 2 3 4 
Veg (volts) 


Capacitance vs. Drain-to-Source Voltage 


Vps (volts) 


8-64 


Vas(th) (normalized) Rpson) (ohms) 


Ves (volts) 


On-Resistance vs. Drain Current 


30 


nee ad 
Cort 
aa 
COPE 
COP 


2 4 6 8 1.0 
Ip (amperes) 


20 


10 


Vth) and Rpg Variation with Temperature 


Fttititty 


eer | Teme |" 


P| |} | YY | I 
Vps = 10V A / [| Vos = = 40V 

P| tt fY | | | 
ptt [A flavor] [ 
P| | VAs I | 
| IAAL | | tt 
Ep A4eeee 
fle} | | | | | | 
yi tt tt tT | 


Qg (nanocoulombs) 


VNO6F 


Rpsiony (normalized) 


Ordering Information 


BV oss / Rosion) 
BV ics (max) 


avon) 
(min) 


Features 

(| Freedom from secondary breakdown 
(| Low power drive requirement 

[} Ease of paralleling 

(] Low C,., and fast switching speeds 
|] Excellent thermal stability 

[} Integral Source-Drain diode 

|} High input impedance and high gain 
|} Complementary N- and P-Channel devices 
Applications 

|} Motor control 

[} Converters 

(J) Amplifiers 

[] Switches 


Power supply circuits 


¢} Supertex inc. 


VNO606 
VN0610 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Drivers (Relays, Hammers, Solenoids, Lamps, 


Memories, Displays, Bipolar Transistors, et 


C.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage 


Drain-to-Gate Voltage 


Gate-to-Source Voltage 


Operating and Storage Temperature 


Soldering Temperature” 


*Distance of 1.6 mm from case for 10 seconds. 


+40V 
-55°C to +150°C 
300°C 


Order Number / Package 
TO-92 


VNO606L 
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Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


(Note 1) 


Note 1: 


See Package Outline section for discrete pinouts. 


—- VNO606/ VNO610 
Thermal Characteristics 


2 Power Dissipation 
Package |, (continuous)* Ip (pulsed) @T, = 25°C 


ar 
Electrical Characteristics (@ 25°C unless otherwise ot (Notes 1 and 2) 


Drain-to-Source VNO0610 
Ip = 100nA, V =Q 


VGS(th) Gate Threshold Voltage VNO610 proes S Ves = Vos: Ip = 1mA 


IDss Zero Gate Voltage Drain Current |Vgg =0V.Vpg = Max Rating | = OV, Vps = Max Rating 
Ves = OV. Vps = Max Rating 
Ta = 125°C 


jvnosos| 15 | | | Ves = 10V. Vos = 2 VDS(ON) 
RDS(ON) Static Drain-to-Source Re ee ee Ves = 5V, Ip = 0.2A 
ON-State Resistance Fwostof | || ” Vas = 10V, Ip = 05A 
[oss rma capaciane ——SSSCdESCSC*dT Sid 
[coss | conn Sauce Output Gapatane | | | as 
a a a 


t(OFF) Turn-OFF Time 


Ves = 0, Vps = 25V 
f = 1MHz 


VoD = 25V, Ip = 1A 


Rs = 502 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


ns 


Diode Forward Voltage Drop 


Switching Waveforms and Test Circuit 


90% 


10% 


INPUT ee 
| t(ON) | t(OFF) [~ PULSE | 
<> GENERATOR SCOPE 
td(ON) tr | td(OFF) tf | D.U.T. 
OUTPUT 
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VNO808 


¢} Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 
BVocs | _(max) (min) 


Features Advanced DMOS Technology 


L) Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
cl Low pewer drive reguivernent ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
_] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
er the high input impedance and negative temperature coefficient 
eo MO oe Bt Kee SHINING Spat inherent in MOS devices. Characteristic of all MOS structures, 
(] Excellent thermal stability these devices are free from thermal runaway and thermally- 
Integral Source-Drain diode induced secondary breakdown. 
4 wink | Supertex Vertical DMOS Power FETs are ideally suited to a wide 
bal PAD PE APOE Bence GENUS el range of switching and amplifying applications where high break- 
(J Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Applications Package Options (Note 1) 


(] Motor control 
Converters 
_] Amplifiers 
Switches 


_] Power supply circuits 


_) Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY nes 
Drain-to-Gate Voltage BY ia6 
Gate-to-Source Voltage +40V 
Operating and Storage Temperature -55°C to +150°C 


Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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; ; VNO808 
Thermal Characteristics 


Power Dissipation 
@T,=25°C 


Package |, (continuous)* Ip (pulsed) 


“Ip (continuous) is limited by max rated T; 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


| symbot | Parameter EE 


Drain-to-Source 
BVpDss Breakdown Voltage 
Vesith) | th) Gate Threshold |Gate Threshold Voltage a ccs Vas = Vos; Ip = 1mA 


IpDss Zero Gate Voltage Drain Current |Vgg = OV, Vpg = Max Rating | = OV, Vps = Max Rating 
Vas = OV, Vos = Max Rating 
Ta = 125°C 

ID(ON) ON-State Drain Current soot Vas = 10V, Vps 2 2 VDS(ON) 


RDS(ON) Static Drain-to-Source 


Conditions 


Ip = 10nA, Veg = 0 


ON-State Resistance Vas = 10V, Ip = 1A 


Coss Common Source Output Capacitance — 
Crss Reverse Transfer Capacitance Pf ft 
{ON) ns 
Diode Forward Voltage Drop PP te Pf Ves = 0, Isp = —0.35A 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300s pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Vas = 0, Vps = 25V 


Vpop = 15V, Ip = 0.6A 


Switching Waveforms and Test Circuit 


90% 


INPUT = SS eee ee 
t(ON) (OFF) [eee 7 


GENERATOR 


SCOPE 


td(ON) 


30 


td(OFF) tf D:U.T. 


OUTPUT 
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C} Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV oss / Roson) 
BV ics (max) 
60V 5Q 


lovon) 
(min) 


0.5A 


Features 


L] Freedom from secondary breakdown 
(] TTL/CMOS compatibility 


_] Low input capacitance 


L] Fast switching speeds 


[] Reliable TO-92 package compatible with auto-insertion 


Complements VP01A P-Channel devices 


Applications 


(} Inductive load driver 


[| Display driver 


CL] Line driver 


_] Analog switch 
[J] Alternative to VNO106N3 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY en 
Drain-to-Gate Voltage BV nes 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C 


*Distance of 1.6 mm from case for 10 seconds. 


Order Number / Package 
TO-39 TO-92 


VN10KN9 
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VN10KN3 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


(Note 1) 


Note 1: 


See Package Outline section for discrete pinouts. 


Thermal Characteristics 


Package ID (continuous) ID (pulsed) Power Dissipation 
(Notes 1 and 2) @T, = 25°C 


Note 1: Ib (continuous) is limited by max rated T,. 
Note 2: VNO106N3 can be used if an Ib (continuous) of 0.5A is needed. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


BVDSS Drain-to-Source 
Breakdown Voltage VN10K V 


VGS\(th) Gate Threshold Voltage | os] | 25 | v_ | VpsS=VGs,ID=1mA 
AVGS(th) | Change in VGStth) with Temperature |__| 38 | | mwrct SC 
IGSS Gate Body Leakage _ | | 100 |__| Vas = 10V, Vos = 0 


IDSS Zero Gate Voltage Drain Current goo VGS = 0, VDS = 40V 


ID(ON) ON-State Drain Current VDS = 25V, VGS = 5V 
| 0.75 | VDS = 25V, VGS = 10V 


RDS(ON) Static Drain-to-Source VGS = 10V, ID=0.5A 
ON-State Resistance 


oF |e | = tiek eee 
er eee ao 
[Ciss | Input Capacitance ——SS~dCSC*‘diCC 
[Coss | Common Source Output Canacitance |__| 16 | 25 | oF 
[rss | Reverse Transfer Capacitance | | 2 | 5 
T2d(ON) | Turn-ON Delay Time ——SiYSSCidYSCSCidSC 
Cie Rae Tipe 
[taiOFF) | Turn-OFF Delay Time ———«dT~—S«dYSCi‘irC‘ 
A 
nee A A 


Note 1: All wa parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 3001s pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


VGS = 0, ID = 100uA 


VDS = 25V, f = 1MHz 


VDD = 25V, ID = 0.5A, 
RS = 5092 


ele 
a 
” 


Switching Waveforms and Test Circuit 


INPUT 
t(OFF) [ 
SCOPE 
td(ON) (tr td(OFF) tf D.U.T. 
OUTPUT 


Typical Performance Curves 


Output Characteristics 


7.) 
LW 
or 
LW 
~ ; 
< [ia 
c Vi 
| Ann nanae 
— 3V 
Vps (VOLTS) 
Transconductance Vs. Drain Current 
250 
200 
150 
5 
= 
= 100 
Y 
LL 
oO 
50 
0 
7) 
LW 
or 
LWW 
a 
= 
<x 
a 


vos (VOLTS) 
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Ip (AMPERES) 


PD (WATTS) 


OUTPUT VOLTAGE 


INPUT VOLTAGE 


VN10K 


Saturation Characteristics 


(VOLTS) 


_ 
So 


0 2 4 6 8 10 


Vps (VOLTS) 


Power Dissipation Vs. Case Temperature 


t — TIME(ns) 


BVDss (NORMALIZED) 


ID (AMPERES) 


C (PICOFARADS) 


BVDSS Variation with Temperature 


2 4 6 
VGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 


Vps (VOLTS) 
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RDS(ON) (OHMS) 


Gos (MILLIOHMS) 


Ofs (me) 


VN10K 


ON-Resistance Vs. Gate-to-Source Voltage 


SS VDs = 0.1V 


Ll 
CTL 
ACHE Ht 


VGs (VOLTS) 


Output Conductance vs Drain Current 


f|- REDUCTION 
DUE TO 
HEATING 


1D (AMPS) 


Transconductance vs Gate-Source Voltage 
250 
Vps = 10V 
80 ps, 1% 
DUTY CYCLE 


200 F PULSE TEST 


150 


100 


50 


VGS (VOLTS) 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 

BV oss / Rosion) avon) Order Number / Package 

B Voce (max) (in) To39 | 10-20 | Dice | 
vuiioen1_| vNitoene | vnito6ns_| VN 06ND 


Features Advanced DMOS Technology 


|] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
Excellent thermal stability these devices are free from thermal runaway and thermally- 
Integral Source-Drain diode induced secondary breakdown. 


Low power drive requirement 


(J Low C,., and fast switching speeds 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


(] High input impedance and high gain 


Applications Package Options (Note 1) 


_} Motor control 


Converters 


Amplifiers 
(] Switches 


_] Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 555 
Drain-to-Gate Voltage BV nae 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics 


VN11A 
Power Dissipation 


G4 Ge 
@T, = 25°C °C/W °C/W 


ae a eee ae ee 


ee ee 


“lh (continuous) is limited by max rated T.. 


Package 


|, (continuous)* |, (pulsed)* 


Electrical Characteristics (@ 25°C unless otherwise specified) ( Notes 1 and 2) 


[_symbot | ameter | min | Tym | max | unt | Conditions 


BVDSS Drain-to-Source VN1110 | 100 | 
VN1106 _ V 


Breakdown Voltage 
VGSIth) | Gate Threshold Voltage Poa { [aa [Tv _ VGS= VDS, 1D = 5mA 
AVGS (th) Change in VGS(th) with Temperature ae VGS = VDS, |D = 5mA 
IGSS Gate Body Leakage CS Vas = 220V, Vos = 0 


VGS=0, |ID=5mA 


IDSS Zero Gate Voltage Drain Current es 
oma | yes 0. VDS = 0.8 Max Rating 

ID(ON) ON-State Drain Current 

a 

RDSION) _ | Static Drainto-Soures a 

Pests — eta] 


ARDS(ON) | Change in RDS(ON) with Temperature | 03 | 08 | wc” VGS = 10V, ID=5A 
[Ges | Forward Transconductance ca 2 || 0 _| vos=25v,10=3A 


input Capacitance [340 [360 er eon 
Common Source Output Capacitance | | 150 a aes a 
= z 


ae A : 
Te RiseTime Sd 8 0 an 
eee OFF bay Tne asa Seen 
Sh ° 

[Vso | Diode Forward Voltage Drop [| 2 [6 | OV vas=0IsD=5A 
[tir | Reverse Recovery time | 300 | |S | GS=O.ISD=TA 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


INPUT 
t(OFF) 


SCOPE 


td(OFF) tf 0.U,T, 


OUTPUT 


Typical Performance Curves ma 


Output Characteristics Saturation Characteristics 
Y a 
oc o 
Ww WwW 
oa a 
Ss = 
< < 
a) = 
Vps (VOLTS) Vps (VOLTS) 
Transconductance Vs. Drain Current Power Dissipation Vs. Case Temperature 
7) = 
- ” 
2 = 
WT) < 
B = 
” Q 
Le a 
G) 
0 
0 4 8 12 16 20 0 25 50 75 100 125 150 
|p (AMPERES) Te (¢) 
Maximum Rated Safe Operating Area Thermal Response Characteristics 
100 es a es Oe ee Sl a A eS 1 0 PA 
ee eee oe s LIU TH Lu Let 
Att +777 Ww 
: 10-220 niall 
i 0.8 a °C 
TO- a (PULSED) < Tce = 25 co Z 
sueetl pC feecee Th 
ea 10 Co 9 pia 
” cea LSet 220 (DC) Pt = 0.6 Val 
oc WW , 
: : HCI 
= < y) 
< : A EZ 
(a) wn 0.4 
= ———— . 
| 
S 
eS 0.2 
uJ 
COICCHIce ss = 
0.1 


Vps (VOLTS) 
Pulse Condition: 300 us ,2% dutycycle. tp (SECONDS) 
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Ip (AMPERES) BVpDss (NORMALIZED) 


C (PICOFARADS) 


BVDSS Variation with Temperature 


ne 


Transfer Characteristics 


VGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 


360 


Vps (VOLTS) 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGs (VOLTS) 


VN11A 


ON - Resistance Vs. Drain Current 


2.0 


aT 
EEE 


IDS ees 


20 


Vith) and RDS Variation with Temperature 


1.15 


oak Ge 


iN 


480pF 


a 
f 
A; 


ee 
area 
JLT Ler TT 


_-—-—. 

Aacry | | tt 
_ tf - 
) 

0 3 4 5 


1 4 
QG (NANOCOULOMBS) 


RDS(ON)NORMALIZED 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 
BY nag | Rosion) Lavon) Order Number / Package 
BVocs (max) (rin) To39 | 70220 | Dice 
160V vNttten1 | vNia16N2 | VNI116NS | VN1116ND 
200V VN1120N1_| VN1120N2 | VN1120N5_ | VN1120ND 


Features Advanced DMOS Technology 


|} Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
_} Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
(] Excellent thermal stability these devices are free from thermal runaway and thermally- 
© Integral Source-Drain diode induced secondary breakdown. 


LI] 


Low power drive requirement 


_] Low C,,, and fast switching speeds 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


_] High input impedance and high gain 


Applications Package Options (Note 1) 


|} Motor control 

_} Converters 

(| Amplifiers 

(| Switches 

(| Power supply circuits 


_] Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY cae 
Drain-to-Gate Voltage BV nas 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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_ VN11C 
Thermal Characteristics 


@T, = 25°C °C/W | CCIW 
froso | tA Tw ST | tS] | 
[ro220 [aA dA d| tt | 7 | 2a| 


“tet (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


a A a ee 


BV agg Drain-to-Source VN1116 = 0, |, = 5mA 
Breakdown Voltage VN1120 
oe Gate Threshold Voltage Ves = Vos: lp = SMA 


J Veg = 9, Vog = Max Rating 


Ings Zero Gate Voltage Drain Current 5 mA Veg = 9, Vog = 0.8 Max Rating 
T, = 125°C 


lxox ON-State Drain Current Se Veg = SV, Vag = 25V 
Static Drain-to-Source Veg = BV, |, = 0.5A 
ON-State Resistance Ys 
25 Veg = 10V, 1, = 1A 
Change in Rogioy) With Temperature Ff 06 | 1 | HIPC I Veg = 10V, 1, = 1A 
Es Forward Transconductance | 02} 04] | Bo | Vos = 29V, |, = 0.5A 
= Input Capacitance | | 300 | 350 | Veg = 0, Vog = 25V 
Common Source Output Capacitance (| we 150 pF - “1 MHz 
Reverse Transfer a | 
ee a i 
ns 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE 


GENERATOR SCOPE 


D.U.T. 


Output 
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. VN11C 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 
TTT 
| nee 5\! 
He Ze 
oi Ya Bert 
" g iLL mm | tit 
2 : LT Im_ Lt tt 
a = 1.0 y 
Z zl LAAT} | tt 
Qa Qa | | TE OR ea AE ST 
= JP a a a a ee 
» Aes 
0 [Ak oe ee 
0 2 4 6 8 
Vps (VOLTS) Vps (VOLTS) 
Transconductance Vs. Drain Current Power Dissipation Vs. Case Temperature 
7) hes 
2 a 
= L 
a < 
a = 
n Q 
LL a 
oO 
|p (AMPERES) 
Maximum Rated Safe Operating Area 
10 ee 
fa) 
TO-220(PULSED) Ee tp im 
Toxo] TS} || I : 
TO-39(PULSED) TNS = 
= 9 eee ea ae" = 
” = 
a O 
uu 
o Zz 
Ss <x 
< 
fa) n 
~ CA Pt a he ma 
ae ee ee es ee - 
pa NY eed < 
Em el c 
meen By svoss | | || : 


0 
1 100 1000 0.001 0.01 0.1 1 10 


Vps (VOLTS) tp (SECONDS) 
Pulse Condition: 300s, 2% dutycycle. 
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BVpss (NORMALIZED) 


Ip (AMPERES) 


C (PICOFARADS) 


BVDSS Variation with Temperature 


2 4 6 8 10 
VcGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 


Vps (VOLTS) 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGS (VOLTS) 


ON- Resistance Vs. Drain Source Current 


Sann8 
Bio) 


1D (AMPS) 


V(th) and RDS Variation with Temperature 


TIC) 


Gate Drive Dynamic Characteristics 


Pi | TAAL 
Ey) Coe 
P| | ATT Tt 


| iA tT | tT tt 
E/E 
aft | | | | tt 


QG (NANOCOULOMBS) 


VN11C 


RDS(ON) NORMALIZED 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


oreening Information 


na a To8 | Toe | T0220 | Dice 
a ee 
ee 


Features Advanced DMOS Technology 


_| Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 


Low power drive requirement 


a nd f witching speeds . eh 
BNO ge ANE ABLE GUI SP inherent in MOS devices. Characteristic of all MOS structures, 
Excellent thermal stability these devices are free from thermal runaway and thermally- 
5] Integral Source-Drain diode induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


High input impedance and high gain 


adenine Package Options (Note 1) 


(| Motor control 
[_] Converters 
[} Amplifiers 


[] Switches 


_] Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY nc6 
Drain-to-Gate Voltage BY nas 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


“Distance of 1.6 mm from case for 10 seconds. 


Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 
@T, = 25°C 


LES Es ELS. 


row [sq [kes ff 
[sw | 70 


2.75 a 35A 


"Is (continuous) is limited by max rated T.. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 
sae = aS G7 Ga CeCe 


BV es Drain-to-Source | VN1210 210 
Breakdown Voltage VN1206 ee 
VN1204 t+ 


Vag = 0; |, = 10mA 


Gate Threshold Voltage Vo one |, = 10mA 


Vn. = 0, Vig = Max Rating 


0a 
10 mA Vn = 0, Vig = 0.8 Max Rating 
T, = 125°C 


Zero Gate Voltage Drain Current 
Veg = 9V; Vig = 25V 


DION) ON-State Drain Current 
Veg = 10V, Vag = 25V 


Input Capacitance | | | 600 «| 650 | i EE easy 
Common Source Output Capacitance | | 300 | 350_ pF Pig MHz nS 
Reverse Transfer saint | | 50 | 75 
A 
a _ 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


4 
PULSE | 


Input 
GENERATOR 


SCOPE 
D.U.T. 


Output 
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1p (AMPERES) 


GFs (SIEMENS) 


ID (AMPERES) 


Typical Performance Curves 


Output Characteristics 


pT vcs ® 10v 
| | Lat | 


40 


32 


24 


Zon 
=== 


poo 


POLE 


4vV 
lal yi_| | | | | | l 


Vps (VOLTS) 


Transconductance Vs. Drain Current 


ff 
Pitii jij jj 


0 10 15 20 25 
1p (AMPERES) 


Maximum Rated Safe Operating Area 


T0-3201PUL SED) Staal 


PL EL umireo 
Li i iil afaien 
0.4 10 100 
Pulse adits 300 us, 2% dutycycle. 
Vps (VOLTS) 
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1p (AMPERES) 


PD.AWATTS) 


THERMAL RESISTANCE (NORMALIZED) 


25 


20 


Saturation Characteristics 


SROs 
Zo 


Vps (VOLTS) 


Power Dissipation Vs. Case Temperature 


tp (SECONDS) 


VN12A 


ip (AMPERES) BVDss (NORMALIZED) 


C (PICOFARADS) 


BVDSS Variation with Temperature 


i 
pt | | | | | 
ppp 


Vat 


Transfer Characteristics 


25 
ee te tte 
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125C 


20 


VGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 
1000 


750 


500 


250 


Vps (VOLTS) 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGs (VOLTS) 


2.0 


1.6 


1.2 


0.8 


0.4 


VN12A 


ON - Resistance Vs. Drain Current 


0 10 20 30 40 50 
Ips (AMPERES) 


V(th) and RDS Variation with Temperature 


QG (NANOCOULOMBS) 


Rps(ON) (NORMALIZED) 


Ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


oe Information 


toe Rosion) von) Order Number / Package 
a (min To-39 | 10-220 | Dice 
| gov | VN1216N1 VN1216N2 VN1216N5 | VN1216ND 


Features Advanced DMOS Technology 


[|] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ri serena dirs eceraen ize a vertical DMOS structure and Supertex's well-proven silicon- 
P q gate manufacturing process. This combination produces devices 
L) Ease of paralleling with the power handling capabilities of bipolar transistors and with 
- ae the high input impedance and negative temperature coefficient 
0 f h ds a ee 
HOW Pigg ANG fast ie sh ea inherent in MOS devices. Characteristic of all MOS structures, 
1) Excellent thermal stability these devices are free from thermal runaway and thermally- 
O Integral Source-Drain diode induced secondary breakdown. 
eT ; . , Supertex Vertical DMOS Power FETs are ideally suited to a wide 
high 
ial HAIGH INPUE IMPAPanes BAe Nig gain . range of switching and amplifying applications where high break- 
[J Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 
Applications Package Options (Note 1) 
L} Motor control 
L) Converters 
() Amplifiers 
() Switches 
L] Power supply circuits 
(]) Drivers (Relays, Hammers, Solenoids, Lamps, 


Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY as 
Drain-to-Gate Voltage BY nse 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 


Note 1: See Package Outline section for discrete pinouts. 


Soldering Temperature” 300°C 


*Distance of 1.6 mm from case for 10 seconds. 


ee VN12C 
Thermal Characteristics 


Package |, (continuous)* Ib ee Power Dissipation G4 6, 
@T,= eda °C/W _ °C/W 


ee ee ee et 


* 
| 


D (continuous) is limited by max rated T.. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


FE ren 
Breakdown Voltage VN1216 pooner gs = 9; Ip = 10m 


Vesith) Gate Threshold Voltage Vos = Vos: |p = 10MA 


AV asin) Change in Vac,) with Temperature ge a a Vag = Vog: |p = 10MA 
Veg = 9, Vog = Max Rating 
Zero Gate Voltage Drain Current Veg = 9, Vog = 0-8 Max Rating 
T, = 125°C 


lDvon) ON-State Drain Current Vag = SV, Vig = 25V. 
Veg = 10V, Vig = 25V 


Rosion) Static Drain-to-Source pe Veg = 9V, Ip = 2A 


@) 
ON-State Resistance | 06 | 1 | Veg = 10V, |, = 2A 


Change in Rogioy) With Temperature pf TO 14 | PC Ving = 10V, |, = 5A 
Forward Transconductance | 20] 32]; | wo | Vog = 25V, |, = 5A 


Input Capacitance 


QO} @ 


Vag = 0; Vog = 25V 


O 


Common Source Output Capacitance 


(?) 


Reverse Transfer Bciioncliabin 


TTun-ONDewy Ting | 
Risen 


Rise Time 
Turn-OFF Delay Time 


rt 
a 


Comal 


Fall Time 


Diode Forward Voltage Drop Lo 
Reverse Recovery Time 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


se 


Switching Waveforms and Test Circuit 


PULSE 
GENERATOR 


Input SCOPE 


D.U.T. 


Output 


Typical Performance Curves 


1D (AMPERES) 


GFs (SIEMENS) 


ID (AMPERES) 


Output Characteristics 


20 

16 

12 

8 

4 

0 

Vps (VOLTS) 
Transconductance Vs. Drain Current 
5 
4 
3 
2 
1 
0 
0 2 4 6 8 10 
1p (AMPERES) 
Maximum Rated Safe Operating Area 

100 

10 

1.0 

0.1 


Pulse Condition: 300 us, 2% dutycycle. 
Vps (VOLTS) 


1 10 100 1000 
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PD (WATTS) Ip (AMPERES) 


THERMAL RESISTANCE (NORMALIZED) 


100 


80 


60 


40 


0.8 


0.6 


0.4 


0.2 


Saturation Characteristics 


Vps (VOLTS) 


Power Dissipation Vs. Case Temperature 


tp (SECONDS) 


VN12C 


Ip (AMPERES) BVpss (NORMALIZED) 


C (PICOFARADS) 


BVDSS Variation with Temperature 


VGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 


Vps (VOLTS) 


40 
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VGS(th) (NORMALIZED) RDS(ON) (OHMS) 


VGs (VOLTS) 


ON-Resistance Vs. Drain Current 


IDS (AMPERES) 


V(th) and RDS Variation with Temperature 


Ter Vos ay 7 tear 
Te 
CTO AAT 
TTY 
see) 40en80 
ay 42ennEe 
2/7. 
CACC 
Frome! | | | | 


QG (NANOCOULOMBS) 


VN12C 


RDS(ON) (NORMALIZED) 


S VN1206 
Ch Supertex inc. VN1210 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


er Information 


to Rosion) Icon) Order Number / Package 
(max) (min) TO-39 TO-92 TO-220 


| vay | | ta | t2008 wnrzoe.__| _vni2060 
120V vN12108 wvzro__ | vni2100 


Features Advanced DMOS Technology 


Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize avertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
| Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
Excellent thermal stability these devices are free from thermal runaway and thermally- 
Integral Source-Drain diode induced secondary breakdown. 


|} Low power drive requirement 


(] Low C,.. and fast switching speeds 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


High input impedance and high gain 


Applications Package Options (Note 1) 


Motor control 


Converters 


Amplifiers 


Switches 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY jcc 
Drain-to-Gate Voltage BV nae 
Gate-to-Source Voltage + 40V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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_ VN1206/VN1210 
Thermal Characteristics 


(continuous) is limited by max rated T.. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


| symbol Parameter a Conditions 


Drain-to-Source 
In = 1 A, V =0Q0 


VQ@S(th) Gate Threshold Voltage Pepa Vas = Vos; !p = 1mA 


Zero Gate Voltage Drain Current Ves=0.Vpg= 1200s = 0, Vps = 120V 
Vas = 0, Vps = 120V 
Ta = 125°C 


Static Drain-to-Source Poa} ft [ot Ves = 2.5V, Ip = 0.1A 
ON-State Resistance ize] || 2 Vas = 10V, Ip = 05A 
Ca 


t(ON) Turn-ON Time Vop = 60V, Ip = 0.1A 
t(OFF) Turn-OFF Time Rs = 502 


Vsp Diode Forward Voltage Drop VN1210 ers ce Isp = —.12A, Vag = 0 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


INPUT 


t(ON) _ | _ tlOFF) | PULSE ] p 
ay | GENERATOR siapiil 
td(ON) tr | “td(OFF) tf | D.U.T. 
<—— >< <—_ 
OUTPUT | 
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¢} Supertex inc. 


Ordering Information 


BV oss / Rosion) 
BY ns (max) 
visoan2_| _ vNi304N 


Icon) 
(min) 


Features 


ow Uo oOo 


Freedom from secondary breakdown 
Low power drive requirement 

Ease of paralleling 

Low C,.. 


Excellent thermal stability 


and fast switching speeds 


Integral Source-Drain diode 
High input impedance and high gain 
Complementary N- and P-Channel devices 


Applications 


O 


a 
— 


LJ 
= 


‘a 


Motor control 
Converters 
Amplifiers 
Switches 


Power supply circuits 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Drivers (Relays, Hammers, Solenoids, Lamps, 


Memories, Displays, Bipolar Transistors, et 


G.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage 


Drain-to-Gate Voltage 


Gate-to-Source Voltage 


Operating and Storage Temperature 


Soldering Temperature” 


*Distance of 1.6 mm from case for 10 seconds. 


BV nas 
+ 20V 
-55°C to +150°C 
300°C 


Order Number / Package 
TO-39 TO-92 
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Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


se 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


(Note 1) 


Note 1: 


See Package Outline section for discrete pinouts. 


Thermal Characteristics 


VN13A 
Power Dissipation 


Gia Gi. 
@T, = 25°C °C/W °C/W 


toss | aad) aa) ow te | a | oa | tan 
[rose [02a tA S«dYSSOw +t 70] 125 (| (025A | 138 


"ly (continuous) is limited by max rated Ty; 


Package 


|, (continuous)* |, (pulsed)* 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


BVDSS Drain-to-Source VN1310 
Breakdown Voltage VN1306 | 60 | V 
VN1304 ial 


VGS(th) Gate Threshold Voltage poe | | 24 | Vv VGS = VDS, ID = 1mA 
AVGS(th) Change in VGS(th) with Temperature | | -3.9 | -5 | mvw/*c | ID = 1mA, VDS = VGS 
Gate Body Leakage aoe ra VGS = #20V, Vos =0 


IDSS Zero Gate Voltage Drain Current VGS = 0, VDS = Max Rating 
uA 
100 


VGS = 0, VDS = 0.8 Max Rating 
TA = 125°C 
ON-State Drain Current | 0.25 | 06 | | : VGS = 5V, VDS = 25V 
ae a VGs = 10V, VDS = 26V 
Static Drain-to-Source Peet; 


ID = 1mA, VGS = 0 


ON-State Resistance | & | 8 | VGS = 10V, ID = 500mA 
ARDS(ON) | Change in RDS(ON) with Temperature} = | 08 | 2 | %/°C | ID =500mA, VGS = 10V 


[Ges | Forward Transconductance «| 200 | 250 | | mU | VDS=25V,1D=500mA 
| Ciss ss Input Capacitance | | a7 35 
Common Source Output Capacitance fT 13 15 pF 

Reverse Transfer Sapetiiance aie 
FtsiOn) | Turn-ON Delay Time S| Sid iT si 
a 
[tdiOFF) | TurmOFF Delay Time «| ~——«dY~ |i 
Ce Fall time a 
-Vs0___| Diode Forward Voltage Drop —+(| 10 | 13 | V | S0=10AVGS=0 
[tr | Reverse Recoverytime «dT ~—~«Y|~=380 | ss] 1SD=10A,VGS=0 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


VGS = OV, VDS = 25V, 
f = 1 MHz 


VDD = 25V, 1D = 500mA, 
RS = 5022 


Switching Waveforms and Test Circuit 


INPUT cis” Gummi, mamas as) esi 
t(OFF) [~ PULSE 7 
GENERATOR SCOPE 


td(OFF) tf D.U.T. 


OUTPUT 
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. VN13A 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 


1D (AMPERES) 
1D (AMPERES) 


Fo 
| eee 


a 


0 10 20 30 40 50 
Vps (VOLTS) Vps (VOLTS) 


Transconductance Vs. Drain Current Power Dissipation Vs. Case Temperature 


BRRERERE SS 


Sec 


A EE 
TAREE 


/AGRREREee 
wit | tT tT 


Gers (SIEMENS) 
PD (WATTS) 


1p (AMPERES) 


Maximum Rated Safe Operating Area 


1D (AMPERES) 


a ORS 
| | +9.92(DC) Hwee i 
=a 


a SN 


Pt iT | UT | tN 
tty | tii ty 


100 
Vps (VOLTS) tp (SECONDS) 


o 
_ 


THERMAL RESISTANCE (NORMALIZED) 


OA 
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Ip (AMPERES) BV pss (NORMALIZED) 


C (PLCOFARADS) 


"Torry 

nna /4 
‘TTA 
SOO A 


BVDSS Variation with Temperature 


ee tL ee | 
_ -BRo r 
BRR 


“LEE TT | Ape 


pt | tt | YY jet 


124°C 


Zl 


VGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 


Vps (VOLTS) 
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VGS(th) (NORMALIZED) RDS(ON) (OHMS) 


VGS (VOLTS) 


VN13A 


ON - Resistance Vs. Drain Current 


IDS (AMPERES) 


V(th) and RDS Variation with Temperature 


1.25 


@) 
—50 0 50 100 150 
TICs 


QG (NANOCOULOMBS) 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 
men) — 


40Q 250mA VN1316N2 VN1316N3 
250mA VN1320N2 VN1320N3 


Advanced DMOS Technology 


Features 


Freedom from secondary breakdown 
Low power drive requirement 

Ease of paralleling 

Low C,., and fast switching speeds 
Excellent thermal stability 

Integral Source-Drain diode 


High input impedance and high gain 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 


(| Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 
Package Options (Note 1) 


Applications 


(| Motor control 

(| Converters 
Amplifiers 

(| Switches 

(| Power supply circuits 


‘| Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage =) ae 
Drain-to-Gate Voltage BV wae 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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at ‘ps VN13C 
Thermal Characteristics 
Power Dissipation 


|, (pulsed)* Oia 
@T, = 25°C °C/W 


TO-39 150mA | a50maA 3. gow 125 48 | ats 150mA 450mA 


p (continuous) is limited by max rated T.. 


Package |, (continuous)* 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


BVDSS Drain-to-Source aa eel 
Breakdown Voltage [VN1316_ 


ID = 1mA, VGS = 0 


VGS\th) Gate Threshold Voltage fae a VGS = VDS, |D = 1mA 
AVGS(th) Change in VGS(th) with Temperature | f= 2.0 |-4.0 | mvc) VGS=VDS, ID=1mA 
[GSS____| Gate Body Leakace 00 [na ves = #20, vos =< 


IDSS Zero Gate Voltage Drain Current VGS = 0, VDS = Max Rating 


VGS = 0, VDS = 0.8 Max Rating 


TA = 125°C 
eee ee oy vos a 
250 [300 | | mA | VGs=10V, Vos=25V_— 
LMM | onswenanme | asa] 
ON- eee Resistance 
Pes [ 20 | ae [10 = T00mA, Ves= TOV 
ees | Forward Transeonduetanee | 30-70] [mi] Vos 26, 10 = TOO —— 
Input Capacitance | | 25 35 
Common Source Output Capacitance P| 10 15 pF | VGS=0,VDS = 25V 
[ta(ON) | Turn-ON Delay Time SSS SC 
Se 
TioFr) | Turn OFF Dey Time ——SC*dSC*~“‘irS S| 
Ta [alltime ——SSSCS~dCid 
iso Biode Faward Votes Brae 0 8 ves 
Pr [Reverse Recovery Time] SOO Tes [sD TAVGS=O 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


VDD = 25V 
ID =0.2A, Rs = 500 


Switching Waveforms and Test Circuit 


INPUT mms) Nn 
[ PULSE | 


GENERATOR 


t(OFF) — 


td(OFF) tf 


td(ON) 


D.U.T. 


OUTPUT 


Typical Performance Curves 


1D (AMPERES) 


GFs (SIEMENS) 


1D (AMPERES) 


Output Characteristics 


NS 


Vps (VOLTS) 


Transconductance Vs. Drain Current 


-100 
VDS = 25V 


Vann 
_ / | 
.060 


- ooo 
wi | | | tt 

0 Poco 

pied; | | 

» LLTLT TTT ttt 


0 0.1 0.2 0.3 0.4 0.5 
|p (AMPERES) 


Maximum Rated Safe Operating Area 


0. 39 39 (PULSED) se 


TS eo 
Posto NY {| | | | 
— 


PL TN 


Sain sa, Sa 


0.1 


0.01 


ciim 
im 
| ttt 
Ht 
lime 
Ht 
mutA 
ans oom ead 
VW a 
TT 
AIETH 


PT TE Ee 
Sein By BVoss | | | 
1 100 1000 
Vps (VOLTS) 


0.001 


THERMAL RESISTANCE (NORMALIZED) 


Saturation Characteristics 


Vps (VOLTS) 


Power Dissipation Vs. Case Temperature 


TO-39 
Tc = 25°C 


10 100 1000 10,000 
tp (SECONDS) 


Ip (AMPERES) BVpDss (NORMALIZED) 


C (PLICOFARADS) 


1.1 


1.05 


0.95 


0.5 


0.4 


0.2 


0.1 


30 


20 


10 


BVDSS Variation with Temperature 


Ty (°C) 


Transfer Characteristics 


VGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 


Vps (VOLTS) 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGS (VOLTS) 


250 


200 


150 


ON- Resistance Vs .Drain Current 


VGs = 5V VGs = 10V 


a 

{ff iaccein 
| —f-—_f — 
oe 


aT 
Seto 


0.2 0.3 0.4 
\ps (AMPERES) 


V(th) and RDS Variation with Temperature 


0.2 0.3 0.4 
QG (NANOCOULOMBS) 


VN13C 


RDS(ON) (NORMALIZED) 


. VN1706 
Ch Supertex inc. VN1710 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


pein Information 


iad Rosion) lnvon) Order Number / Package 
(max) (min) TO-39 TO-92 TO-220 


prov meat vn17088 | vN1706L_|__VN17060 
170V yni7io8 | vNs7ioL_ | vN7100 


Features Advanced DMOS Technology 


_] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
(] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
Laut the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
_] Excellent thermal stability these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Low power drive requirement 


isg aNd fast switching speeds 


Integral Source-Drain diode 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
_] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


High input impedance and high gain 


Applications Package Options (Note 1) 


_]} Motor control 


Converters 


(| Amplifiers 


(-] Switches 


Power supply circuits 


‘} Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 
Drain-to-Source Voltage BV 566 


Drain-to-Gate Voltage BV Gs 


Gate-to-Source Voltage + 40V 
Operating and Storage Temperature -55°C to +150°C 


Note 1: See Package Outline section for discrete pinouts. 


Soldering Temperature” 300°C 


*Distance of 1.6 mm from case for 10 seconds. 
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“ . VN1706/VN1710 
Thermal Characteristics 


Package |, (continuous)* Ip (pulsed) Power Dissipation 


(continuous) is limited by max rated T.. 


Electrical Characteristics er 25°C unless otherwise specified) (Notes 1 and 2) 


| symbol | Parameter OB Conditions 


Drain-to-Source 
Ip = 100nA, V = 0 


VGS(th) Gate Threshold Voltage ae oc Ves = Vos: Ip = 1mA 


IDSs Zero Gate Voltage Drain Current S10, Ves = OV, Vps = 120V 
A 
500 
Ta = 125°C 


Vas = OV, Vps = 120V 
ID(ON) ON-State Drain Current no fT Pk Vas = —10V, Vps = 2 Vps (ON) 
RDS(ON) Static Drain-to-Source =; oe oe a) Vas = 2.5V, Ip = 0.1A 
ON-State Resistance 
Coss Common Source Output Capacitance Ft] 80 
Crss Reverse Transfer Capacitance ae 


t(OFF) Turn-OFF Time 


Vps = 2 VDS(ON): '|D = 0.5A 


Ves = 0, Vps = 25V 


f = 1MHz 


Vppb = 60V, Ip = 0.1A 


Rs = 500 


a 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Vsp Diode Forward Voltage Drop 


Switching Waveforms and Test Circuit 


IMPLI wary qo .§ |. | “Ninwsdemepssimmecnanams inten: ‘ected demnasseses amd each 
t(ON) | t(OFF) | puis ee 7 
<—__—____» | 
ond | GENERATOR siasirie 
td(ON) ‘td(OFF) tf - | D.U.T. 
OUTPUT | 
| 
| 


ch Supertex inc. 


VN2010L 


Preliminary 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


Rosion) 


(max) 


VN2010L 


Features 


Freedom from secondary breakdown 


|} Low power drive requirement 


|] Ease of paralleling 


[) Low C.., and fast switching speeds 


Excellent thermal stability 


() Integral Source-Drain diode 


High input impedance and high gain 


_] Complementary N- and P-Channel devices 


Applications 


_] Motor control 


[] Converters 


Amplifiers 


[|] Switches 


Power supply circuits 


_] Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


[} Telecom Switching 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV ses 
Drain-to-Gate Voltage BV pgs 
Gate-to-Source Voltage + 40V 


Operating and Storage Temperature -55°C to +150°C 


Soldering Temperature” 300°C 


*Distance of 1.6 mm from case for 10 seconds. 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize avertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options (Note 1) 


Note 1: See Package Outline section for discrete pinouts. 


oe VN2010L 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation Oi, 6, 
@ T, = 25°C °C/W °C/W 


rose _| eon SAYS «Yes | 70 em | Om 


"th (continuous) is limited by max rated T;. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


= Zero Gate Voltage Drain Current | 10 | Ve = 0, Vig = Max Rating 
100 uA Veg = 9, Vog = 0.8 Max Rating 
T, = 125°C 
sinh Static Drain-Source ON-State Voltage Vag = 4-5V, |, = 50MA 
Veg = 10V, I, = 100mA 


DS(ON) Static Drain-to-Source 
r= ees [| — 
SL 
C5 | TiputCapectance | Y 

ee con Sas OCs —[—[——] 3 
ia [Reverse TraneterCapactanes [8 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Ves = 9, V5 5 = 25V 
f= 1 MHz 


Switching Waveforms and Test Circuit 


a 
PULSE | 


Input 
GENERATOR 


SCOPE 
D.U.T. 


Output 
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Ch Supertex inc. 


Preliminary 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV iss / 
BV ics 


10A 


Features 


[] 
7 


Absolute Maximum Ratings 


Freedom from secondary breakdown 
Low power drive requirement 

Ease of paralleling 

Low C,... and fast switching speeds 
Excellent thermal stability 

Integral Source-Drain diode 

High input impedance and high gain 


Complementary N- and P-Channel devices 


Applications 


Motor control 
Converters 
Amplifiers 
Switches 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 


Memories, Displays, Bipolar Transistors, etc.) 


Drain-to-Source Voltage 


Drain-to-Gate Voltage 


Gate-to-Source Voltage 


Operating and Storage Temperature 


Soldering Temperature” 


*Distance of 1.6 mm from case for 10 seconds. 


+20V 


-55°C to +150°C 


300°C 


0.3Q 10A VN2206ND 


8-103 


Rosion) ION) Order Number / Package 
(max) | ton) oe WAFER 


VN2206NW 


VN2210ND VN2210NW 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Specifications 


70 X 105 Mil 
11+1.5 Mil 


Gate = 20 X 27 Mil 
Source = 20 X 27 Mil 


[} Die Size: 


Die Thickness: 


Bonding Pad Size: 


8 Mil 


(| Recommended Bonding Wire Size: 
_| Backside Metal: 


r 


Au (CrAg optional) 


Die Geometry 


G = Gate 
S = Source 
Drain Backside 


VN22A 


Thermal Characteristics (@ @,, = 1.25°C/W) 


on 


p (continuous) is limited by max rated T,. 


Electrical Characteristics a 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to-Source VN2206 pee Vee = 0, ly =10mA 
Breakdown Voltage VN2210 Ft "| =U, Ip = lum 
Gate Threshold ede ae 2s Ves eae | Veg=Vpglp=10mMA 


. = 0, 0, Vec= — se Rating 
V2 = 0, Vig = 0.8 Max Rating 
T, = 125°C 

Veg = OV, Vig = 25V 

Veg = 10V, Vig = 25V 


Static Drain-to-Source Veg = OV, Ih = 1A 
ON-State Resistance = 10V,1,=4A 


Fos Change in Rogoy) With Temperature SF tae v. ~a IOV, I, = 10A 
Common Source Output Capacitance fo Miz a 
Reverse Transfer Capacitance 
ee eee a ED 


Diode Forward Voltage Drop 
Reverse Recovery Time 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 
GENERATOR 


SCOPE 
D.U.T. 


Output 
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VN2222 


ch Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FET 


Ordering Information 


BV oss / Rosion) lo(on) Order Number / Package 
BV gs (max) (min) TO-92 


Features Advanced DMOS Technology 


Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
Ease of paralleling with the power handling capabilities of bipolar transistors and with 

mee the high input impedance and negative temperature coefficient 
— ISS inherent in MOS devices. Characteristic of all MOS structures, 
[] Excellent thermal stability these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Low power drive requirement 


and fast switching speeds 


_j Integral Source-Drain diode 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
(] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


_] High input impedance and high gain 


Applications Package Options (Note 1) 


L) Motor control 
[] Converters 
[] Amplifiers 


[] Switches 


(] Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 


pss 
Drain-to-Gate Voltage BV nae 
Gate-to-Source Voltage + 40V 
Operating and Storage Temperature -55°C to +150°C 
Sold ering Temperature* 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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. ane VN2222 
Thermal Characteristics 


I, (continuous)* 
Rapnege Te&=:100°C Ip (pulsed) 


Power Dissipation 
@T, = 25°C 


Ib ( (continuous) is limited by max rated T.. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


} symbol | | Parameter 2 eB Conditions 
Drain-to-Source 
Ip =1 A, V =0 


Vesith) | th) Gate Threshold [Gate Threshold Voltage ce ee Ves = Vos: Ip = imA 


IDss Zero Gate Voltage Drain Current Vgg=0.Vps=50V sd = 0, Vps = SOV 
Ves = 0, Vps = 50V 
Ta = 125°C 


Se ee ee 
a Static Drain-to-Source Ves = SV, Ip = .2A 

ON-State Resistance pf 0 Vas = 10V, Ip = 5A 
fees ___[Powatanonawane fw [|_| mit [vos ¥osow 08% 
[oss | rma canactace ————SS*dSCSCid Sid 
[coss | Corman sauce oui Capacirce | |_| as, 
[enss [Revere Taner Capactane «| + ids 


ns 
TunOFF Ti a ns = son 


Note 1: AllD.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Vas = 0, Vps = 15V 
f = 1MHz 


Vpop = 15V, Ip = 0.6A 


Switching Waveforms and Test Circuit 


INPUT | a ee 
t(ON) |  tlOFF) [ PULSE | SCOPE 
. > | GENERATOR 
/ td(ON) 'td(OFF) tf | D.U.T. 
—<—— ae 
OUTPUT | 
| 
| 
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2 VN2406 
¢} Supertex inc. VN2410 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


oreenng Information 


td Rosion) acon) Order Number / Package 
(max) (min) TO-39 TO-92 TO-220 


240V nzaion | vnzaioL__|__vN2at00 


Features Advanced DMOS Technology 


(] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
| Ease of paralleling with the power handling capabilities of bipolar transistors and with 
7 Low é the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
Excellent thermal stability these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Low power drive requirement 


isg and fast switching speeds 


(] Integral Source-Drain diode 
Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
[J] Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


_] High input impedance and high gain 


Applications Package Options (Note 1) 


() Motor control 


Converters 


OU 


Amplifiers 
[] Switches 


_] Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY .65 
Drain-to-Gate Voltage BV 5as 
Gate-to-Source Voltage + 40V 
Operating and Storage Temperature -55°C to +150°C 


Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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VN2406/VN2410 


Thermal Characteristics 


p (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


—— to-Source 
= | fo s0OuAves=0 =0 


Vesith) | Gate Threshold fee atta Ves = Vos: Ip = 1mA 


loss Zero Gate Voltage Drain Current | 10, Vas = OV, Vps = 120V 
pA 
500 
Ta = 125°C 


Vas = OV, Vps = 120V 
mews | |e 
CS 
[cose | common Source Gana Gorasene | |_| 20. 
[ease | Reve Trt Cepactrce «dT «di 
faoy _[twn-onoaayte iT 
CS a 

ns 
lary _[runorr oom te Sid 
Cs (a 
mast tan | 1 © leeemanen 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Ves = 0, Vos = 25V 


f = 1MHz 


Vpp = 60V, Ip = 0.1A 


Rs = 502 


Switching Waveforms and Test Circuit 


INPUT mmm) NS 
[ PULSE ] 


GENERATOR 


t(OFF) 
SCOPE 


ta(ON) tr | td(OFF) tf | D.U.T. 


OUTPUT 


: VN3515L 
Ch Supertexinc. — VN4012L 


Preliminary 
N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 
BV .65 / Rosion) Vesith) Order Number / Package 
BV .65 (max) (max) TO-92 
350V VN3515L 


Features Advanced DMOS Technology 


|] Freedom from secondary breakdown 


. . These enhancement-mode (normally-off) power transistors util- 
|] Low power drive requirement ize a vertical DMOS structure and Supertex's well-proven silicon- 
1) Ease of paralleling gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
[] Excellent thermal stability inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


_] High input impedance and high gain Supertex Vertical DMOS Power FETs are ideally suited to a wide 


[|] Complementary N- and P-Channel devices range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Low C,., and fast switching speeds 


Integral Source-Drain diode 


Applications Package Options (Note 4) 


Motor control 


(] Converters 
[] Amplifiers 
(] Telecom Switching 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY nae 
Drain-to-Gate Voltage BY ae 
Gate-to-Source Voltage + 40V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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ae VN3515L/VN4012L 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation G4 Gj. 
@ T, = 25°C °C/W °C/W 


[wnasrst__| _teoma_| __720ma—~| tw +i tes | 170 | 180mA | 720mA 
Pwvaorat | —e00ma | s00ma | iw vas | 170 | 2t0ma | Ota 


"Ip (continuous) is limited by max rated T,. 


Electrical Characteristics chasis 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to-Source VN3515 i ae a) =0,1.= 100uA 
Breakdown Voltage VN4012 = 


1a 
Zero Gate Voltage Drain Current ike Vecz = 0, Vj, = Max Rating 
Veg = 0, Vog = 0.8 Max Rating 
, = 125°C 
ae 


Static Drain-Source | VN3515 | Vog = 4-5V, |, = 100mMA 
ON-State Voltage VN4012_ | | 
= 10V, I, = 100mA 
vngsis | | | 1S Vig = 4-5V, |, = 100A 
Rosion Static Drain-to-Source vN4oi2 | id 


ON-State Resistance VN3515 | | | 15 | 4 Veg = 10V, I= 100mA 


Input Capacitance 

Common Source Output Capacitance in pF 
| Gee. | Reverse Transfer te toils a re ae 

toon | THmONDely Time ||| 20] 08 | pp 25V, p= 100m, Ry 50M 

Bl 1 SS 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


= 25V 


= 0, Vos = 


Switching Waveforms and Test Circuit 


PULSE | 


Input 
GENERATOR 


SCOPE 


D.U.T. 


Output 


8-110 


VN6035L 


¢}) Supertex inc. 


Objective 
N-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV oss / Rosion) 
BV ics (max) 


Vesithy Order Number / Package 
(max) TO-92 


2.8V VN6035L 


600V 


Features Advanced DMOS Technology 


|] Freedom from secondary breakdown 
These enhancement-mode (normally-off) power transistors util- 


[| Low power drive requirement ize a vertical DMOS structure and Supertex's well-proven silicon- 
1] Ease of paralleling gate manufacturing process. This combination produces devices 
_ with the power handling capabilities of bipolar transistors and with 
(J Low Cig the high input impedance and negative temperature coefficient 
-] Excellent thermal stability inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


(] High input impedance and high gain Supertex Vertical DMOS Power FETs are ideally suited to a wide 


(] Complementary N- and P-Channel devices range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


and fast switching speeds 


(] Integral Source-Drain diode 


Applications 


() Motor control 


Package Options (Note 1) 


(] Converters 
(] Amplifiers 
[] Telecom Switching 


Power supply circuits 


_] Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV nes 
Drain-to-Gate Voltage BY a6 
Gate-to-Source Voltage + 40V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


“Distance of 1.6 mm from case for 10 seconds. 
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“ « VN6035L 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 64 6... 
@T, = 25°C °C/W °C/W 


"ls (continuous) is limited by max rated T.. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


[Symbol Parameter] Win | Typ | Wax | Unit | Conditions 
Boss | Draivio-Source Breakdown Vorage | e00 | |__| V_| Vege0,= 100A 
Sate ee 


Zero Gate Voltage Drain Current Ve = 0, Vp, = Max Rating 
Ve = 0, Vo. = 0.8 Max Rating 
T, = 125°C 


Static Drain-Source ON-State Voltage 1 lal Ving | Vgg=10V,Ip=50MA | Vgg=10V,Ip=50MA |, = 50mA 


Rosion) Static Drain-to-Source Veg = 10V, I, = 50mA 
ON-State Resistance 
Forward Transconductance 0.100 Pf OV = 25V, |, = 50mA 


input Capesiante a ae 2 
Common Source Output Capacitance PTT 20 | pF 
Reverse Transfer Capacitance a a 

Diode Forward Voltage Drop Pf fH] Veg = 0, I = 110mA, T, = 25°C 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


loss 


Vag = 0; Vg = 25V 
f=1MHz 


Switching Waveforms and Test Circuit 


PULSE 
GENERATOR 


Input SCOPE 


D.U.T. 


Output 
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Alphanumeric Index and Ordering Information 
Company Profile 

Application Notes 

Static Handling Procedures and Quality Assurance 
Process Flow 

DMOS Product Family 

N- and P- Channel Low Threshold MOSFETs 
DMOS Discretes N-Channel 

DMOS Discretes P-Channel 

DMOS Arrays and Special Functions 

HVCMOS High Voltage ICs 

CMOS Consumer/industrial Products 

Lead Bend Options and Surface Mount Packages 
Package Outlines 


Representatives/Distributors 


” 


™ 


Ch Supertex inc. 


IRF9521 
R9521 


Preliminary 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV hss / Rosion) !o(on) 
BV nas (max) (min) 
-60V 0.6Q -6.0A 


Features 


(| Freedom from secondary breakdown 
(| Low power drive requirement 


_| Ease of paralleling 


Low C,.. and fast switching speeds 


[} Excellent thermal stability 


(| Integral Source-Drain diode 


(| High input impedance and high gain 


Applications 


_| Motor control 

(| Converters 

(| Amplifiers 

(| Switches 

(| Power supply circuits 


_} Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum 


Drain-to-Source Voltage 


Ratings 


Drain-to-Gate Voltage 
Gate-to-Source Voltage 
Operating and Storage Temperature 


Soldering Temperature” 


*Distance of 1.6 mm from case for 10 seconds. 


BV 
+ 20V 
-55°C to +150°C 
300°C 


DGS 


Order Number / Package 
TO-220 TO-92 


IRF9521 
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R9521 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


GDS 
TO-92 
With TO-220 
pin out 
(lead bend 
option: P11) 


oe ave IRF9521/R9521 
Thermal Characteristics 


Package I, (continuous)* |, (pulsed)* Power Dissipation 6, 64 
@T, = 25°C °C/W °C/W 


riaresei___| -60a_-| aon | ow | 60 | ate | -60A | 240A 


"ty (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


[Symbot_[ Parameter ———SSSSS*dSCn | Ty | Mex | Unt | Conditions 
a a 


Zero Gate Voltage Drain Current Ves = 0, Vag = Max Rating 
A i. = 0, Vig = 0.8 Max Rating 
hell Fo Vos lac sion Max Rating 
Static Drain-to-Source Veg = -10V, |, = -3.5A 
ON-State Resistance 
an” — 


Vag = OV, Vig = -25V 
f= 1 MHz 


ON-State Drain Current 


= Input Capacitance 
Common Source Output Capacitance 

Reverse Transfer Capacitance =e 

Turn-ON Delay Time Pf | 
a 
— Fall Time ae 

| Diode Forward Voltage Drop Forward | Diode Forward Voltage Drop Drop 1 = OV, |, = -6.0A, T, = 25°C 


di_,, = 100A/uS 
Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300s pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


F/dt 


Switching Waveforms and Test Circuit 


PULSE | 


GENERATOR SCOPE 


D.U.T. 


Output 


Ch Supertex inc. 


IRF9522 
IRF9523 
R9522 
R9523 


Objective 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV iss / Ro sion) 
BVics | (max) 


lovon) 


Features 


[] Freedom from secondary breakdown 
|} Low power drive requirement 


Ease of paralleling 


Low C,. and fast switching speeds 


(} Excellent thermal stability 


(] Integral Source-Drain diode 


|] High input impedance and high gain 


_} Complementary N- and P-Channel devices 


Applications 


Motor control 


LJ 


Converters 


Amplifiers 


OU OU 


Switches 


Power supply circuits 


LJ 


| 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage 
Drain-to-Gate Voltage 
Gate-to-Source Voltage 

Operating and Storage Temperature 
Soldering Temperature” 


*Distance of 1.6 mm from case for 10 seconds. 


Order Number / Package 


(min) TO-220 TO-92 


400V IRF9522 | 9622 
-60V IRF9523 R9523 


BV 
BV 
+ 20V 
-55°C to +150°C 
300°C 


DSS 


DGS 
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Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


GDS 
TO-92 
With TO-220 
pin out 
(lead bend 
option: P11) 


. IRF9522/IRF9523/R9522/R9523 
Thermal Characteristics | 


Package |, (continuous)* |, (pulsed)* Power Dissipation 6. 64 
@T, = 25°C ae °C/W 
IRF9522 -5.0A -20.0A p32 | 12 26 | 5.0A | -20, 20.08 
IRF9523 
R9522 -0.55A -7.0A -0.55A -7.0A 
R9523 


“Ip (continuous) is limited by max rated T.. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 
| Symbol | Parameter | | «Min | Typ | Max | Unit | Conditions 


IRF9522 
BVoss Drain-to-Source 
Breakdown Voltage asa | | 
R9523 
4. | -4.0 | 


Gate Threshold Voltage - Vos = Veg: 'p = -250HA 


loss Zero Gate Voltage Drain Current V-. = 0, Vig = Max Rating 
Voz =U, Voc = 0.8 Max Rating 


Veg = OV, |, = -250HA 


~~ T, = 125°C 


lbvon) ON-State Drain Current Vie > lovon) X Rosiony Max Rating 
Veg = -10V 
Rosion) Static Drain-to-Source V5 = -10V, |, = -3.5A 
ON-State Resistance 
Nine (on) X Rosiony Max 


Forward Transconductance 


Input Capacitance 


ee Common Source Output Capacitance Yd 350 oF 
Cine Reverse Transfer Capacitance Pf | 100 
PRseTine 
rani {P| 

| Mey Diode Forward _— Drop T, = 25°C, |, = -5.0A, Va, = OV 


di, = 100A/uS 
Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Veg = 0) Vog = -25V 
f = 1.0 MHz 


F/dt 


Switching Waveforms and Test Circuit 


5 
PULSE | 


GENERATOR SCOPE 


D.U.T. 


Output 
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¢} Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


Order Number / Package 


- aren en eee 
aE: 
vP0104N2 | VP0104N9 | VP0104N3 | VPO104N5 | VPO104Ne | VPO104N7 | VPO104ND 


ae wee VP0106N2 | VPO106N9 | VPO106N3 | VPO106N5 ae =a, aoe 
| 80 VP0109N2 | VP0109N9 | VPO109N3 | VPO109N5 | — | vpoto9Np | 


Features Advanced DMOS Technology 


|] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize avertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 


|] Low power drive requirement 


cl Ease of paralleling with the power handling capabilities of bipolar transistors and with 
— the high input impedance and negative temperature coefficient 
[] Low C,,. and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


de these devices are free from thermal runaway and thermally- 
[| Excellent thermal stability induced secondary breakdown. : : 


_| Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


[] High input impedance and high gain range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 

LL Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Notes 1 and 2) 


(} Motor control 


CL} Convertors 


(] Amplifiers 

(} Switches 

[] Power supply circuits 

~ ' ; 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) TO-39 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV oss 

Drain-to-Gate Voltage BY nae ee 

te cc cepa ia cg gt pg a ticipated ‘ie 

Gate-to-Source Voltage + 20V 

Operating and Storage Temperature -55°C to +150°C Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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4 m VPO1A 
Thermal Characteristics 


Package |, (continuous)* l. ae ese Power Dissipation Gi 
@ a = 25°C °C/W 


TO-39 -0.45A ee sae es ee Do! ede 
TO-52 -0.25A 
TO-92 -0.25A 
TO-220 -1.0A 15.0W 8.3 “1.04 
Pestle IP Refer to Arrays & Special Functions Section. 


* | (continuous) is limited by max rated T;. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


ee 


BY sek Drain-to-Source | VPO109 | VPO109 
Breakdown Voltage VPO14 eee 
| VP0104 | 04 


Gate Threshold Voltage css Vou p= 1.0m 
Change in V with Temperature Ib = = OMA, Veg = Vog 


GS(th) GS(th) 
= +20V, Vos =0 


eG 
ss | Gate Boyleatage | «|| 100 


= Ves 
= Zero Gate Voltage Drain Current a? Vas.= 0, Vig = iS Rating 
Veg = 0, Vig = 0-8 Max Rating 
T, = 125°C 


ts = -1.0mA, Vas =0 


ON-State Drain Current | 0.25 | 25 — View | Veg = -5V, Vpg=-25V0 Vog = -25V 


ee SHV. V, 5 = -25V 

Rosion) Static Drain-to-Source Ves = 8Vs I, =) 1A 
ON-State Resistance Veg = 710V, I, = -0.5A 

Change in Rogioy) with Temperature a %l°C I, = -0.5A, Vgg = -10V 
Coes Common Source Output Capacitance F | 22 | 80 | 
Reverse Transfer ee a 


= -25V, |, =-0.5A 


Ce Pee Fine 
Ptsorn | Tum-OFF Deaytine S| | 8] 
a 
Ye Bee ov op 
Ti, __| Reverse RecoveryTime «it id oo 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


= -2.5A, Vo, 


= -1A, Veg =0 


SCOPE 
D.U.T. 


Output 
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: VP 
Typical Performance Curves si 
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Ip (AMPERES) 


Grs (SIEMENS) 
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VPO1A 


Output Characteristics Saturation Characteristics 


7) 

WwW 

oc 

WwW 

a 

Z 

— —0.4 

= 

—0.2 
0 Ze 
Vps (VOLTS) Vps (VOLTS) 
Transconductance Vs. Drain Current Power Dissipation Vs. Case Temperature 

250 
200 
150 7) 

i 

bes 

< 

= 
100 Oo 

a 


|p (AMPERES) 


Maximum Rated Safe Operating Area 


| LTT | gaareo NO] 
PTT TN 
—0.01 


—0.1 —1.0 —10 —100 0.001 0.01 0.1 1 10 
Vps (VOLTS) tp (SECONDS) 


THERMAL RESISTANCE (NORMALIZED) 


9-8 


Ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV... / R | Order Number / Package 

DSS DS(ON) D(ON) 
BY ae (max) (min) TO-39 TO-92 TO-220 DICE 
-160V -250mA VP0116N2 VP0116N3 VP0116N5 VP0116ND 
-200V -250mA VP0120N2 VP0120N3 VP0120N5 VP0120ND 


Features Advanced DMOS Technology 


(] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 


_| Low power drive requirement gate manufacturing process. This combination produces devices 


1 Ease of paralleling with the power handling capabilities of bipolar transistors and with 
a the high input impedance and negative temperature coefficient 
(] Low C,.. and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


ed ES HENy i hiietl Sten ly induced secondary breakdown. 


C1 Integral Souree-Drain diede Supertex Vertical DMOS Power FETs are ideally suited to a wide 


1 High input impedance and high gain range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 

(] Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Note 1) 

(} Motor control 

(} Convertors 

(J) Amplifiers 

[| Switches 

(| Power supply circuits 

[) Driver (Relays, Hammers, Solenoids, Lamps, 


Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY os 
Drain-to-Gate Voltage BV nas 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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a a VP01C 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation Gi 
@T, = 25°C a 


Toso | 2A | OSA 


* 
| 


D (continuous) is limited by max rated qT. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Taymbot [Parameter (| win‘ | typ | Max | Unt conditons 


ae 
VP0116 -160 


lissss Zero Gate Voltage Drain Current | =10 | Kas V.. = 0, 0, Veg = = Max Rating 
Veg = 0, Vpog = 0.8 Max Rating 
T, = 125°C 
ON-State Drain Current | -100 | -400 ac Veg = “BV; Vig = -25V 
S(ON) Static Drain-to-Source Vex = -5V, = = “Som 
ON-State Resistance Veg = 710V, |, = -100mMA 


Change in Rosion) with Temperature | 06 | | HIPC I, = -100mA, V,. = -10V 
a Forward Transconductance eet SH ne = 25¥, 1, er 
input Capacitance nee ae coe 
Reverse Transfer Capacitance ae eed 
Py risetine a 0 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Vop = ~20V 
ls = -100mA 
R, = 50Q 


Switching Waveforms and Test Circuit 


PULSE 


GENERATOR SCOPE 


D.U.T. 


Output 
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Typical Performance Curves 


Output Characteristics 
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1D (AMPERES) 


Pp (WATTS) 


THERMAL RESISTANCE (NORMALIZED) 


0 


Saturation Characteristics 


Vps (VOLTS) 


Power Dissipation Vs. Case Temperature 


tp (SECONDS) 


VP01C 
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QG (NANOCOULOMBS) 


VPO1C 


Ordering Information 


BV Ncs (max) (min) 


Ion) 


Features 


Freedom from secondary breakdown 
Low power drive requirement 

Ease of paralleling 

Low C,.. and fast switching speeds 
Excellent thermal stability 


Integral Source-Drain diode 


Order Number/Package 
[ov | «2 | 15a | vPamomne | — | vPwoms | vrazome | vaca? 
[soo [aa [se | vrneione | venzions | veozions 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Order Number / Package 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 


range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


_] High input impedance and high gain 


(} Complementary N- and P-Channel devices 


Applications (Notes 1 and 2) 


(| Motor control 


Package Options 


_] Convertors 


(| Amplifiers 
(] Switches 
(| Power supply circuits 


(| Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV oss 

Drain-to-Gate Voltage BVocs 14-Lead DIP 
oe -Lea 
Gate-to-Source Voltage + 20V 


Operating and Storage Temperature -55°C to +150°C 


Pl eee EAN ONL SEA eee EE Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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‘. . VPO2A 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation Gi Gi 
@T,= 25°C °C/W — 


TO-39 | 0A | ade ew | as 125 | -08A | 4.00 | 
TO-92 
TO-220 
ee Refer to Arrays & Special Functions Section. 


* I (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


[Symbol | —Parameter——~—~=~S*«t Sin | Typ | Max | Unt | Conditions 


VP0210 | -100 | 
BV Drain-to-Source 
DSS 
Breakdown Voltage ueuene aes 
| VP0204 


Gate Threshold Voltage as = Vog Ip = -2-5MA 
Change in Veg, with Temperature ange ae Ip = -2.5MA, Veg = Vig 
_ Zero Gate Voltage Drain Current Bor i. = rr Rating 


Vos = 0 Vos 


T, = 125°C 


DION) ON-State Drain Current ag = OV, Ving =525V 
A 
| 2.5 | oo Veg = -10V, Vig = -25V 
S(ON) Static Drain-to-Source 3.5 Veg = -9V, |, = -0.25A 
ON-State Resistance 3 Vog = -10V, |, = 500mA 


Change in Roson) with Temperature ag I, = -1.0A, V.. = -10V 
Ge | Forward Tansconducance «0S | 08 | | 8 | Vga 28 =10R 
Input Capacitance | | 90 | 150 

Common Source Output Capacitance | | 65 | 85 pF 
Reverse Transfer Capacitance Ff 15 | 20, 
aon | Tem-ONDelayTime | | | 1 
A LAS OI DO 
ie 1 SS 
CP revere meen Tie ao 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


= 0.8 Max Rating 


Switching Waveforms and Test Circuit 
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Vesith) (normalized) Rps(on) (ohms) 


Ves (volts) 


On-Resistance vs. Drain Current 


Ces =o TT 
UTA 
eer 

SST 
0 “1 “2 -3 -4 


Ip (amperes) 


1S 


Vth) and Rps Variation with Temperature 


vet | fy [oe % 
P| | | | | Yer 
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0 -3 


Qg (nanocoulombs) 


VPO02A 


Rps(on) (normalized) 


ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV... / R i Order Number / Package 
DSS DS(ON) D(ON) 
BV G5 (max) (min) TO-39 TO-92 TO-220 
-160V 0.75A VP0216N2 VP0216N3 VP0216N5 
-200V 0.75A VP0220N2 VP0220N3 VP0220N5 


Features Advanced DMOS Technology 


[] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 


Low power drive requirement 


Cl Ease of paralleling with the power handling capabilities of bipolar transistors and with 
7 a the high input impedance and negative temperature coefficient 
(] Low C,,. and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


Ly Excellent inerniat stabilly induced secondary breakdown. 


| Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


CL) High input impedance and high gain range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 

‘i Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Note 1) 

(} Motor control 

(] Convertors 

(J) Amplifiers 

[] Switches 


C] 


Power supply circuits 


q 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV nes 
Drain-to-Gate Voltage BY nee 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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es 


. VP02C 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 6. 64 
@T,=25°C °C/W °C/W 
TO-39 -0.35A -0.35A 
TO-92 


Ip ( (continuous) is limited by max rated J, 


Electrical Characteristics senna nha 25°C unless otherwise specified) (Notes 1 and 2) 


Breakdown Voltage VP0216 = 0, I, = -e. 


Vegin | Gate Threshold Voltage ee Vag = Veg: Ip = -2-5MA 
son Change in Vig,,) with Temperature ase fare Mie V1, |. =-2.5mA 
: g=t a 
- Zero Gate Voltage Drain Current ine Vn = 0, Voc= = a Rating 


Veg = 9, Vog = 0.8 Max Rating 
Ty ~ 125°C 


a ON-State Drain Current Vag = “DV, Vig = -25V 
Rosiony Static Drain-to-Source Ve =-5V,1, = . 1A 
ON-State Resistance Vag = -10V, |, = -0.25A 


Forward Transconductance Toi | o2 | | © | V,c=-25V,1,=-0.25A 
Reverse Transfer Capacitance Lo 10 
Pt [ Risetime —SSC~SC‘“‘“R:«SCACYCO 
Reverse Recovery Time a 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 
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SCOPE 
D.U.T. 


Output 


9-16 


Typical Performance Curves 


Output Characteristics 
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PD (WATTS) Ip (AMPERES) 


THERMAL RESISTANCE (NORMALIZED) 


Saturation Characteristics 
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Power Dissipation Vs. Case Temperature 
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Transfer Characteristics 


PLE esr 7 
PT tf fc? | | 
Se ane. 
amee8//0m 
- 
SAA 
Yi 


VGS (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 
160 


120 


80 


40 


Vps (VOLTS) 


9-20 


RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGs (VOLTS) 


ON-Resistance Vs. Drain Current 


100 


50 
aanemps 
rede Fl an 


VGS = —10V 


Ips (AMPERES) 


V(th) and RDS Variation with Temperature 


QG (NANOCOULOMBS) 


VP02C 


Rps(ON) NORMALIZED 


Ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV___/ R ! Order Number / Package 
DSS DS(ON) D(ON) 

BV ux (max) (min) TO-39 TO-220 DICE 

-350V VPO335N1 VP0335N2 VP0335N5 VP0335ND 

-400V VPO340N1 VP0340N2 VP0340N5 VP0340ND 


Features Advanced DMOS Technology 


Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 


a 


Low power drive requirement 


[] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
a the high input impedance and negative temperature coefficient 
Low C,., and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


L] Excellent thermal stability induced secondary breakdown. 


Integral Source-Drain diode 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 


High input impedance and high gain range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
Complementary N- and P-Channel devices fast switching speeds are desired. 
Applications Package Options (Notes 1 and 2) 
[| Motor control 
[|] Convertors 
_] Amplifiers 
[] Switches 


(| Power supply circuits 


(] Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY pac 

Drain-to-Gate Voltage BY .as 

Gate-to-Source Voltage + 20V 

Spee a ee ee ane piclede ee Ae ee ba" Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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eos VP03D 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 94 
@T, = 25°C °C/W 


oa | aa | soa __{ _sooW _|_1.28 {| _a)_1_27A_| 5.08 _ 
To-220 4.64 5.04 50W 


continuous) is limited by max rated T. 


* 
| 


p ( 
Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Ee ee ES 


Drain-to-Source 9 -400 
Breakdown Voltage  VP0335 | 350 = 0, I, =-10mA 
Gate Threshold Voltage o. | Be —— Mac Vos |p = -10MA 


Change in Vegi) with Temperature a ac Veg = Vag Ip = -10mA 


bie Zero Gate Voltage Drain Current - -200 v.. =0, Vig = Max Rating 
-3. 


Veg = 0; Vpg = 0.8 Max Rating 
ON-State Drain Current ASB 


T,= 125°C 


—_ 
GGae. 
— Vag = -BV, Vg = -25V 

Rosion) Static Drain-to-Source | 5 | | 
ON-State Resistance | 4 | 6 
—_ p12 
_ 
fo | 700 | 


o 


Vo = BV, |, = -0.25A 


h 


Veg = -10V, Vc = -25V 

Veg = -10V, I, = -0.5A 
Change in Rosion) with Temperature | OF | Veg = -10V, |, = -0.5A 
Forward Transconductance ms | @ | Vos = -29V, |, = -0.5A 
Input Capacitance 700 


Coss Common Source Output Capacitance Ff 90 | 120 | pF 

Gace Reverse Transfer Capacitance | | 20 | 50 | 
tam | TwMONDeiayTime | 8 | AO 
[yi RiseTime ——SSC~—“—~sSSC‘(SCSS| A 
SE 5. aS A i 


Tif reverse Rasen Tine 00 ei oon 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


— 


Switching Waveforms and Test Circuit 
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Input 
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D.U.T. 


Output 
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2 VP03D 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 
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Ip (AMPERES) BVDss (NORMALIZED) 


C (PICOFARADS) 


BVDSS Variation with Temperature 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 
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ON - Resistance Vs. Drain Current 


VP03D 


~ pureees 
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—12 —16 
QG (NANOCOULOMBS) 
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Vi(th) and RDS Variation with Temperature 


—20 


RDS(ON)NORMALIZED 


Ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV... / a I Order Number / Package 
DSS DS(ON) D(ON) 
BV igs (max) (min) TO-39 TO-220 DICE 


500V veossont | vPoason2 | vPOgGONS | VPO3SOND 


Features Advanced DMOS Technology 


|| Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 


(| Low power drive requirement gate manufacturing process. This combination produces devices 


1 Ease of paralleling with the power handling capabilities of bipolar transistors and with 
oo the high input impedance and negative temperature coefficient 
Low C,.. and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


ik EXCEL Weta) Stamilty induced secondary breakdown. 


L] Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


(] High input impedance and high gain range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 

(] Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Notes 1 and 2) 

(} Motor control 

(] Convertors 

(| Amplifiers 

(} Switches 


Power supply circuits 


LJ 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY nes 

Drain-to-Gate Voltage BY nc 

Gate-to-Source Voltage + 20V 

Opetating ano Siprage Tempers ee ete ang Storage Temperature So' fo +100" Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 


9-25 


a VPO3E 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation Gi. G4 
— T, = 25°C °C/W °C/W 


| 0A | tow | 5 | 015A | 30M 
Toss | 04a «| 30a *d| Swe | tas | oa | 3.00 


. Ip (continuous) is limited by max rated T. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


ee Drain-to-Source VP0350 pee} | | 0, |, =10mA 
Breakdown Voltage clas a Vas= = 

VP0345 | -450 
Gate Threshold ae cs ae ed Ves ee |, =-10mA 
les Zero Gate Voltage Drain Current BRGe, Veg = 9, Vog = Max Rating 


Veg = 0, Vog = 0.8 Max Rating 
T, = 125°C 


lb DION) ON-State Drain Current | -0.75 75 Ves = -5V, Vos = -25V 
Rosion) Static Drain-to-Source 6.0 Q Veg = SV, |, = -0.25A 
ON-State Resistance 7. | Fe Veg = -10V, |, = -0.25A 


Change in Rosi ON) with Temperature ar Veg = -10V, I, = -0.25A 
Common Source Output Capacitance neo pF 
Reverse Transfer Capacitance | | 20 | 50 | 

Ftuoy | Tum-ONDelayTime | S| | | 

Py (| Risetime —SSSC~—<—~SC“‘*SCaCYC 

tom | TumOFFDelayTine _——=—Ss|_—«i| = 70 | (100 

Py | Faitime—SCS~dSC“‘“(S YC 

[Vag | Bie Forwevatags ep Ts [8 | 


Reverse Recovery Time 


L, 
Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 
GENERATOR 


SCOPE 
\(OFF) 


ta(OFF), tf 


DAL T. 


Output 
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Typical Performance Curves 


Output Characteristics 


4 a 10V 
7V 

o 3 

®o 

2 6V 

‘= 

& 

oO 2 


0 -10 -20 -30 -40 -50 
Vps (volts) 


Transconductance vs. Drain Current 


2 | 
ee a 
?p) 
‘ [Se 
; pee 
0 1 2 3 4 5 
Ip (amperes) 
Maximum Rated Safe Operating Area 
“10 ee ee ee 0 (ee ee ee ee ee 
ee ee ee 0 ee ee ee ee 
TO-39 pie ttt 
4 see 
a 
= 
& 
a=) 


FECHEECHNSET in 
et TTT TT tT TNT 


-0.01 
- -1000 


"he feat. 


S-2/ 


Pp (watts) lp (amperes) 


THERMAL RESISTANCE (normalized) 


-2.0 


VPO3E 


Saturation Characteristics 


pt ty tT tT ty 
pti} ty | |g 
RREES? cae 


Il 
A 
A 


Vos (volts) 


Power Dissipation vs. Case Temperature 


0.001 0.01 0.1 1 10 
tp (milliseconds) 


Ip (amperes) BVpss (normalized) 


C (picofarads) 


BVpss Variation with Temperature 


Ves (volts) 


Capacitance vs. Drain-to-Source Voltage 


Vps (volts) 


Vesith) (normalized) Rps(on) (ohms) 


Ves (volts) 


0.8 


fo Lg? 
oLt_| | TL LAr 
aL | ios =40v | 
A) soe 


On-Resistance vs. Drain Current 


Ves =-5V Ves =-10V 

a | | 
ee Eee 
Ee eee 
A 
| | et | | 
ptt tty tt 
EERE 
ERR 
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Ip (amperes) 


20 


Vth) and Ros Variation with Temperature 


HEEFT 


-50 0 50 100 150 
T, (°C) 


ptt tT | | ttt 
|| | [Nes = 101 ir 
LL | or AT || 


<7 aan 


4 6 8 10 
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VPO3E 


VP0300 


G Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV iss / Rosion) Lavon) Order Number / Package 
BV cs (max) (min) TO-39 TO-92 


Features Advanced DMOS Technology 


_} Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 


Low power drive requirement 


|] Ease of paralleling with the power handling capabilities of bipolar transistors and with 

- ne alte? the high input impedance and negative temperature coefficient 

_] Low C,,, and fast switching speeds 

7 “ 7 oP inherent in MOS devices. Characteristic of all MOS structures, 
Excellent thermal stability these devices are free from thermal runaway and thermally- 

1] Integral Source-Drain diode induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
() Complementary N- and P-Channel devices down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


(} High input impedance and high gain 


Applications Package Options (Note 1) 


(} Motor control 

(}) Converters 

(J Amplifiers 

[} Switches 

[|] Power supply circuits 


| 


‘] Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 555 
Drain-to-Gate Voltage BV ane 
Gate-to-Source Voltage +40V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature* 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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— VP0300 
Thermal Characteristics 


6 ) 
|, (continuous)* Ip (pulsed) 


(continuous) is limited by max rated T,. 


Power Dissipation 


Ip ( 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to-Source 
In = 10nA, V = 


Vesith) th) Gate Threshold |Gate Threshold Voltage Ca [a9 ia Vas = Vos: Ip = 1mA 


Ipss Zero Gate Voltage Drain Current | 10 | Vas = IVag=0V.Vpg=-25Vs OV, IVag=0V.Vpg=-25Vs = -—25V 
—500 
TA = 125°C 


ID(ON) ON-State Drain Current -=t5}-17 | | a | Vas = —12V, Vps 2 2 VDS(ON) 


RDS(ON) Static Drain-to-Source pf | asf a 
ON-State Resistance 25 Q 
foiss [mow canactanee —————S—S«dYSSC*dSCC*dSC 
[coss | cummon sauce Guu Capactann | |_| 100. 
ae a) 
wow Yaron Tee Tal 
Turn-OFF Time Ff | 80 Rs = 500 
a a ee 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Ves = OV, Vps = —25V 


Vas = -12V, Ip = - 


Vas = 0, Vps = —15V 


= 1MHz 


Vpop = —25V, Ip = —-1A 


Switching Waveforms and Test Circuit 


90% 


t(OFF) 
td(OFF) tf 


INPUT 
SCOPE 
OUT s 


OUTPUT 


9-30 


¢C} Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV is / —_— Ioan Order Number / Package 

BV ics (max) (min) TO-39 TO-92 DICE 

-350V -200mA VP0535N2 VP0535N3 VP0535ND 
-200mA VP0540N2 VP0540N3 VP0540ND 


Features Advanced DMOS Technology 


Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 


LJ 


Low power drive requirement 


1 Ease of paralleling with the power handling capabilities of bipolar transistors and with 
a the high input impedance and negative temperature coefficient 
[| Low C,,. and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


sp these devices are free from thermal runaway and thermally- 
LJ Excellent thermal stably induced secondary breakdown. : : 


“Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


|) High input impedance and high gain range of switching and amplifying applications where high break- 
_ down voltage, high input impedance, low input capacitance, and 
LJ Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Notes 1 and 2) 


(| Motor control 

_] Convertors 

(| Amplifiers 

(| Switches 

(| Power supply circuits 


(| Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY nos 

Drain-to-Gate Voltage BY nee 

Gate-to-Source Voltage + 20V 

Cberaling and ewtade temperature = eee ee ant Storage Temperature sor lave" Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


“Distance of 1.6 mm from case for 10 seconds. 
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‘a 


Thermal Characteristics 


Package |, (continuous)* Power Dissipation 


@ T, = 25°C 


oN ee en A 
ei 


* Ip (continuous) is limited by max rated Tj: 


|, (pulsed)* 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


BVDSS Drain-to-Source VP0540 | - 400 
Breakdown Voltage VP0535 VGS=0, ID =-1mA 
VGS(th) Gate Threshold Voltage 25 | |-45 | VGS = VDS, ID =-1mA 


AV GS(th) Change in VGS(th) with Temperature a28 a VGS=VDS, |ID=-ImA 
(GSS | Gate Body Leakase [100 na | Vas =220v, vos = 0 
IDSS Zero Gate Voltage Drain Current VGS = 0, VDS = Max Rating 


VGS = 0, VDS = 0.8 Max Rating 
TA =125°C 


rene ciate ———- a — n 
zoo |=m00 | 
RDS(ON) Static Drain-to- pbeule 
Seeedl -— 
aor eet tet VGS==10V, 1p =-S0mA 
are Forward Teanscondustance [60 “70, eves = 280-10 =m 
[Cis [input Capacitance] [#0 | 60 
[Coss | Common Source Gutput Capaciance [| 11 [20] pF 


[Cass | Reverse Transfer Capacitance | (| 3 | 5 
[ron | Turn-oN bey Time re 


VGS = 0, VDS =-25V 
f= 1 MHz 


VDD =-25V 
ee Rie Time i cea 
TatOFe) | Tun OFF bey Time] 
a Rs = 500 
[_Vsp____| Diode Forward Voage Drop‘ —~+t 08 | 18 | V | VGS=0,1SD=-01A 
[tir Reverse Recovery Time] | 200-[ [= | ves= 0, Is0=<0.1A 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


INPUT a ee 
GENERATOR SCOPE 


td(OFF) tf D.U.T. 


OUTPUT 


. VP05D 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 


i fi 
oc oc 
WwW WwW 
a a 
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Transconductance Vs. Drain Current Power Dissipation Vs. Case Temperature 
a 
Zz 
= B 
wi E 
n <x 
a = 
a _— 
= a 
Y 
LL 
G) 
0 0.15 0.3 
1p (AMPERES) 
Maximum Rated Safe Operating Area 
1.0 
fa) 
Ww 
N 
a 
< 
= 
0.1 va 
Oo 
a é 
LW 
i © 
o. 2 
: 5 
S$ a 
2 0.01 i 
az 
| | Ne mal < 
CO te NT 
0.001 | r 
1 10 100 1000 
Vps (VOLTS) tp (SECONDS) 


Pulsed Condition: 3004s,2% Dutycycle 
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Ip (AMPERES) BVpDss (NORMALIZED) 


C (PICOFARADS) 


VP05D 


BVDSS Variation with Temperature ON - Resistance Vs .Drain Current 


PN 
P| NY 


RDS(ON) (OHMS) 


Sear 
= 
Sraee 
ZO 
= a 
_ 
= i 
-_ 


IDS (AMPERES) 


V(th) and RDS Variation with Temperature 


” aa Z- 7 
XQ Y 
- e INO 
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TT tT yy : lat | | 
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oO 
Z > 
BRE 4a 
Le] Law 
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—10 
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VGs (VOLTS) 


Vps (VOLTS) QG (NANOCOULOMBS) 
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RDS(ON) NORMALIZED 


¢}) Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV oss / Rasan; a Order Number / Package 
BY nc (max) (min) TO-39 TO-92 DICE 
-500V 100mA VPO550N2 VP0550N3 VPO550ND 


Features Advanced DMOS Technology 


(| Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
_ ize a vertical DMOS structure and Supertex's well-proven silicon- 
(| Low power drive requirement gate manufacturing process. This combination produces devices 
1 Ease of paralleling with the power handling capabilities of bipolar transistors and with 

the high input impedance and negative temperature coefficient 
[] Low C,, and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


excellent thermal stability induced secondary breakdown. 


[| Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


[J High input impedance and high gain range of switching and amplifying applications where high break- 
_ down voltage, high input impedance, low input capacitance, and 
LJ Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Notes 1 and 2) 
(] Motor control 

_] Convertors 

[] Amplifiers 

[) Switches 


(_] Power supply circuits 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 556 

Drain-to-Gate Voltage BV nas 

Gate-to-Source Voltage + 20V 

SHelatng and-storage Temperate: eee ane si Pernparalure Se te Si Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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ie ei VPO5E 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation Gig 
@T, = 25°C a 


TO-39 | 425mMA a eee | 425 | -125mA | -0.25A 
TO-92 -70mA 0.254 -s 0.25 


* Ip (continuous) is limited by max rated T\. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


0 a C8 


—_ cia ealetice a VP0550 ag = 0: ly = -1mA 
reakdown Voltage VP0545 D 
Gate Threshold Voltage Ves ~tmh =-1mA 
v.. 


loss Zero Gate Voltage Drain Current -10 Vz = 0, Vo, = Max Rating 
ahaa Veg = 9; Vog = 0.8 Max Rating 
T, = 125°C 


ON-State Drain Current Ves = -5V, Vos = -25V 


Vo ~ aA V-~ = -25V 


eee ae ee esr 
ON-State Realetance Veg = 10V, p= toma = -10V, rn =-10mA 
Change in Rp, (ON) with Temperature ee lA ee Veg = 7 10V, |, = -10mA 
Input Capacitance ar Vv. «0. V.. =-25V 
Common Source Output Capacitance | | 10 | 20 | pF fo4 MHz PR 

Case Reverse Transfer Capacitance Ff 8] 10 
Ttwoy | Tur-ONDelayTine S| SSC*dC YO 
rt | Risetime ——SSC~=<“—*~“*é*rS*C“‘(LSC*SCOSS 
iyo | Tun OFF OeayTine ————SC*dSC*‘idRSC(‘w SSCS 
ry id Faitime —SCSC~“~*‘“*~*~sSC“‘(!T«“CDS*‘L«CO™Y 
5 a Ne Se 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


D(ON) 


Switching Waveforms and Test Circuit 


PULSE | 
GENERATOR 


Input SCOPE 


'(OFF) 


ta(OFF), 'f 


DUT. 


Output 
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Typical Performance Curves 


Ip (amperes) 


Ges (siemens) 


Ip (amperes) 


Output Characteristics 


| coor 


| ttt l¢ ai 


0 -10 -20 -30 -40 -50 
Vos (volts) 


Transconductance vs. Drain Current 


0 -0.15 -0.3 
Ip (amperes) 


Maximum Rated Safe Operating Area 


TO-39 (pulsed) 


in 
Scones 


Vos (volts) 


9-37 


Pp (watts) Ip (amperes) 


THERMAL RESISTANCE (normalized) 


Saturation Characteristics 


TTT yg 

CA 
aD” .se 
np _..m.s2ee 
A 


2 -4 -8 -10 
Vos rele 


-0.2 -4\V/ 


Power Dissipation vs. Case Temperature 


0.001 0.01 0.1 1 10 
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VPO5E 


Ip (amperes) BVpss (normalized) 
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BVpss Variation with Temperature 


-50 0 50 100 150 
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Capacitance vs. Drain-to-Source Voltage 
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Vescthy (normalized) Rpson) (ohms) 


Ves (volts) 


On-Resistance vs. Drain Current 


0 -.05 1 -.15 -.2 -.25 
Ip (amperes) 


Vith) and Rpg Variation with Temperature 


P| tf | Mos =-10v 7 
ERR 2a 
Pili lT lL Ly Vos = -40V 
P| | OF wor 

| ir] | tt 
lat | 
fe 
ALi ttt | tt 
AREER 


0 0.2 0.4 0.6 0.8 1.0 
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VPO5E 


Rpsion) (normalized) 


ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV___/ R i Order Number / Package 

Dss DS(ON) D(ON) 
BV nas (max) (min) TO-39 TO-92 TO-220 DICE 
-350V VP0635N2 VP0635N3 VP0635N5 VP0635ND 
-400V VP0640N2 VP0640N3 VPO640N5 VPO640ND 


Features Advanced DMOS Technology 


Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 


Low power drive requirement 


(| Ease of paralleling with the power handling capabilities of bipolar transistors and with 
a the high input impedance and negative temperature coefficient 
[] Low C,,, and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


excellent tharmal stability induced secondary breakdown. 


[] Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


High input impedance and high gain range of switching and amplifying applications where high break- 
a down voltage, high input impedance, low input capacitance, and 
LJ Complementary N- and P-Channel devices fast switching speeds are desired. 


Applications Package Options (Notes 1 and 2) 


Motor control 


[] Convertors 


[] Amplifiers 


Switches 


|] Power supply circuits 


LJ 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 568 
Drain-to-Gate Voltage BY nec 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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So 


Soe VPO6D 
Thermal Characteristics 


Package |, (continuous)* Ib {pulsed Power Dissipation G4 
@ T, = 25°C —— 


TO-92 -0.30A 068 _|__iw_t_ 325 _ -0.30A 
1 ae -0.40A -0.75A 


* | (continuous) is limited by max rated T). 


stein Characteristics cones doi 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to- ae | VP0640_| -400 0. |. = -2mA 
Breakdown Voltage VP0635 — oy 
Gate Threshold bia Ves a |, =-2mA 
= Zero Gate Voltage Drain Current mca Vez = 0, 0, Vex = Max Rating 


Veg = 9, Vog = 0.8 Max Rating 
T, = 125°C 


lb(on) ON-State Drain Current ae ee ‘a Veg = -5V; Vig = -25V 
S(ON) Static Drain-to-Source es Veg = “SV, |, = -100mA 
ON-State Resistance Vag = -10V, |, = -100mA 
Change in Rogon With Temperature ae ee = -10V, |, = -100mA 
Forward Transconductance = -25V, |, = -100mA 


3) 
al 


FS 
Input Capacitance 75 130 

iss p p : || 75 | 130 | Vac ss 0. Vos = -25V 
Reverse Transfer oo | | 10 | 20, 


Myon | Tum ONDelayTime SSS SS*YS*d 
a 
Ps | Turon Bains a 
ry Faltime SSC Ci 


a a 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


os 


Switching Waveforms and Test Circuit 


PULSE 
GENERATOR 


Input SCOPE 


D.U.T. 


Output 
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VPO6D 
Typical Performance Curves 6 


Output Characteristics Saturation Characteristics 
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-0.4 | (Fd a -6V 
-5V 
0 -10 -20 -30 -40 -50 
Vps (volts) Vos (volts) 
Transconductance vs. Drain Current Power Dissipation vs. Case Temperature 
D 
3 D 
5 5 
G 2 
& o 
0 0.4 0.8 1.2 1.6 2.0 
I> (amperes) 
Maximum Rated Safe Operating Area 
1.0 
so} 
® 
N 
a 
E 
e 
a, te 7 
7p) ~ O 
5 WWNY aa 2 
= CHHON ASCE F 
re tt NH o 
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TT mal S 
ee ll ir 
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Ip (amperes) BVpss (normalized) 


C (picofarads) 


1.05 


1.0 


0.95 


BVpss Variation with Temperature 


CERF 
ACT 
TACT 
An 


-50 0 50 100 


0 4 6 8 


Vas (volts) 


Capacitance vs. Drain-to-Source Voltage 


Vos (volts) 


150 


-10 
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Vesithy (normalized) Rps(on) (ohms) 


Vas (volts) 


On-Resistance vs. Drain Current 


ch vag = 10 


eT yLT T T TT 
Ane a 


2 4 6 8 1.0 
Ip (amperes) 


40 


32 


24 


16 


Vth) and Rps Variation with Temperature 


of 0s = a0v 
et | A 0 
| aaa 


0 0.5 1.0 1.5 2.0 2.5 
Qg (nanocoulombs) 


VPO6D 


Rps(on) (normalized) 


¢C Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV.__/ R | Order Number / Package 
pss DS(ON) D(ON) 
BY 566 (max) (min) TO-39 TO-92 TO-220 DICE 
-500V VPO650N2 VP0650N3 VPO650N5 VPO650ND 


Features Advanced DMOS Technology 


(| Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 


_] Low power drive requirement gate manufacturing process. This combination produces devices 


© Ease of paralleling with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
(] Low C,,, and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 


E) Excelent inariat stabilty induced secondary breakdown. 


L] Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


1 High input impedance and high gain range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
LJ Complementary N- and P-Channel devices fast Switching speeds are desired. 

Applications Package Options (Note 1) 
(| Motor control 

(] Convertors 

(| Amplifiers 

[] Switches 


_] Power supply circuits 


(] Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


&§ 
ais 
i 


Drain-to-Source Voltage BY ce 
ee ae ee ee re ee TO-220 
Drain-to-Gate Voltage BV nes 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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‘ “ VPO6E 
. Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation Gi. 
@T, = 25°C °C/W af 
Tea Sah oaaes a] gk Pe" Wee 125 


TO-220 -0.25A 45W 2.7 70 -0.25A | -0.5A 


* 
| 


p (continuous) is limited by max rated Tp 


Electrical Characteristics mest 25°C unless otherwise specified) (Notes 1 and 2) 


swaicionn Voltage VP0645 iat i wall 


Ves " Gate Threshold Voltage Ves Sa |, =-2mA 
Change in Ves th) With Temperature | Vos = Vos: lp = -2MA 
— Zero Gate Voltage Drain Current Voz = 0, Vig = Max Rating 


: Veg = 9, Vog = 0.8 Max Rating 
T, = 125°C 
Ib.on) ON-State Drain Current | | -100. | — = -5V, a = -25V 
S(ON) Static Drain-to-Source Vie | Vgs=-5VsIp=-100MA 
ON-State Resistance Veg = -10V, I, =-100mA 
Change in Ros on) With Temperature ae Veg = 710A, |, = -100mA 


=" Forward Transconductance i ee Ve = -25V, I, =-100mA 
Coss 
CG 


Common Source Output Capacitance | 50 | 75 pF 
-_ Reverse Transfer Capacitance FF 10 | 20 
ee Eee ee 10 
ns 
300 ns V 


t Reverse Recovery Time 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300s pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 


GENERATOR SCOPE 


D.U.T. 


Output 
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s VPO6E 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 
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Ip (amperes) BVpss (normalized) 


C (picofarads) 


-0.2 


BVpss Variation with Temperature 


Ban 745ee 
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pt Ey TT 
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G Supertex inc. 


tec Information 


yess Rosion) 
(max) 
9 [| tnt een 


Icon) 
(min) 


Features 


Freedom from secondary breakdown 
Low power drive requirement 

Ease of paralleling 

Low C,.. 


Excellent thermal stability 


and fast switching speeds 


Integral Source-Drain diode 
High input impedance and high gain 


Complementary N- and P-Channel devices 


Applications 


L] 


Absolute Maximum Ratings 


Motor control 
Converters 
Amplifiers 
Switches 


Power supply circuits 


Drivers (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Drain-to-Source Voltage 


Drain-to-Gate Voltage 


Gate-to-Source Voltage 


Operating and Storage Temperature 


Soldering Temperature” 


*Distance of 1.6 mm from case for 10 seconds. 


VP0808 
VP1008 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Order Number / Package 
TO-39 TO-92 


VP1 ) VP1008B } VP1008L 008L 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Package Options 


(Note 1) 


BV 
BV 

+40V 
-55°C to +150°C 
300°C 


DSS 


DGS 


Note 1: 


See Package Outline section for discrete pinouts. 
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‘oe. 


VP0808/VP1008 


Thermal Characteristics 


"ly (continuous) is limited by max rated T,. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Typ 
Drain-to-Source VP1008 
= 100 V 
BVDSS Breakdown Voltage vere | soo. 
VP0808 /—80 | 


VGS(th) Gate Threshold Voltage P-2 | | as} ov | Vas = Vos: |p = —1imA 


IDss Zero Gate Voltage Drain Current Ves = OV, Vps = Max Rating 
—§00 pA 
Ta = 125°C 


Vas = OV, Vps = Max Rating 
ID(ON) ON-State Drain Current aaa fo ff a Vas = —10V, Vps 2 2 Vps(ON) 


Static Drain-to-Source 


ID = —10pA, Vag = 0 


ON-State Resistance 


See [rowea teserae we | Vos = 2 Vosion) lo 
[cigs [input Capacitance || 50 
Coss [Common Source Output Capacitance ||| 80] 
Crss | Reverse Transfer Capacitaoe ||| 
[tgon) | Turon Delay time | 10 
SE aE EEE 

ns 
gore) | Tun-oFF Delay time || 10 
a a 
Diode Forward Voltage Drop fveroosf = fsa fT Isp = 0.21A, Veg = 0 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Vas = 9, Vps = 
f = 1MHz 


VDD = —25V, Ip = -0.5A 


Rs = 5002 


Switching Waveforms and Test Circuit 


INPUT Ui 
t(ON) t(OFF) 
<> <> SCOPE 
td(ON) td(OFF) tf D.U.T. 
OUTPUT 
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Ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 
BV 0s! Rosion) locon) Order Number / Package 
BV nas (max) (min) TO-39 TO-220 DICE 


Features Advanced DMOS Technology 


Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
- ize a vertical DMOS structure and Supertex's well-proven silicon- 
| Low power drive requirement gate manufacturing process. This combination produces devices 
1] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
_ — the high input impedance and negative temperature coefficient 
Low C,,, and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 
a1: these devices are free from thermal runaway and thermally- 
EXGGIGHE EHS SIAD Ny induced secondary breakdown. 
Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 
-] High input impedance and high gain range of switching and amplifying applications where high break- 
_ down voltage, high input impedance, low input capacitance, and 
(] Complementary N- and P-Channel devices fast switching speeds are desired. 
Applications Package Options (Notes 1 and 2) 
_) Motor control 
[} Convertors 
(] Amplifiers 
[] Switches 
_] Power supply circuits 
_] Driver (Relays, Hammers, Solenoids, Lamps, 


Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY noc 
Drain-to-Gate Voltage BY 596 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 


Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 


VP11A 
Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation | Gi 6. 
@T,=25°C °C/W ad 
foe eT * peagse dl sa. 2 | eS a ee oe b> 46608 4 Mia | 


Ee 
froze [ani teas ew] ere | an] ten 


"ls (continuous) is limited by max rated q. 


aT Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to-Source | VP1110_— -100 _ BMA. V.. <0 
Breakdown Voltage VP1106 » “GS 
Gate Threshold iia i -1 | -1.5 | -3. | -3.5 | Ves = Vos: Ip = “SMA 


Zero Gate Voltage Drain Current ie V-. = 0, Vig = Max Rating 
Vg = 0; Vog = 0-8 Max Rating 
T, = 125°C. 
DION) ON-State Drain Current -1.0 Vag = -9V, Vig = -25V 
-5.0 Veg = 710V, Vig = -25V 


Static Drain-to-Source _ Ves = -8V, ID = 0 SA 
ON-State Resistance V = -10V, |, =-2.0A 
Common Source Output Capacitance | | 100} 150 pF to4 Miz aa 
Res Reverse Transfer Capacitance P| 20 | 85 | 
ec 
ns 


Reverse Recovery Time 


My 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 


Input 
GENERATOR 


SCOPE 
D.U.T. 


Output 
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Typical Performance Curves 


Output Characteristics 


~ (ETT TT 


Ip (AMPERES) 
h 
-_ 
= 
thE | 


8) —10 —20 —30 —40 —50 
Vps (VOLTS) 


Transconductance Vs. Drain Current 


a 
2 
WwW 
= 
LW 
2) 
Y 
LL 
oO 
fe) a me? —3 —4 —5 
1p (AMPERES) 
Maximum Rated Safe Operating Area 
10 ee ee De ee 
a ae a a es 0 ee ee 
TO ptt TT NN 
rove | TEE NAGI 
Rost tH Nil 
, ross TIT TN hy 
_ i ee a ee ee INTN 
”) a se es ee A 
a ee ee ee See. 
: SN 
= 
: PL EEE EAT 
= G4 tt yd > ST 
. Corr bs 
10 


Vps (VOLTS) 


| 


PD (WATTS) 1p (AMPERES) 


THERMAL RESISTANCE (NORMALIZED) 


Saturation Characteristics 


VGS = —10V 


me | tt 
IN 

PT TE ARAL 
TITAN 
| A | te 


| 
aN 
< 


MR 
BRMANNE 

TAT ASANX 

HT TY AIAN 


» SER 
we 


iT NN 
| WIN 


LIN 


0 2 —4 —6 ——{ —{ 


Vps (VOLTS) 


Power Dissipation Vs. Case Temperature 


tp (SECONDS) 


VP11A 


Ip (AMPERES) BVDss (NORMALIZED) 


C (PICOFARADS) 


600 


150 


BVDSS Variation with Temperature 


—4 —6 
VGSs (VOLTS) 


—8 


_- 


| [S| 


i. 


—10 


Capacitance Vs. Drain-to-Source Voltage 


0 10 


20 
Vps (VOLTS) 
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40 


VGS(th) (NORMALIZED) RDS(ON) (OHMS) 


VGS (VOLTS) 
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VP11A 


ON-Resistance Vs. Drain Source Current 


1D (AMPERES) 


V(th) and RDS Variation with Temperature 


QG (NANOCOULOMBS) 


Ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV... / R | Order Number / Package 

Dss DS(ON) D(ON) 
BY ice (max) (min) TO-39 TO-220 DICE 
-160V VP1116N1 VP1116N2 VP1116N5 VP1116ND 
00h eT a eo 


Features Advanced DMOS Technology 


|] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 


_| Low power drive requirement gate manufacturing process. This combination produces devices 


] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
a a the high input impedance and negative temperature coefficient 
Low C,., and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 


Ee ERCSNER VINE Near Bianlhy induced secondary breakdown. 


Integral Source-Drain diode 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 


[} High input impedance and high gain range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 

LJ Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Notes 1 and 2) 

[] Motor control 

|] Convertors 

[| Amplifiers 

[] Switches 


(} Power supply circuits 


(] Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY soc 

Drain-to-Gate Voltage BV nes 

Gate-to-Source Voltage + 20V 

Operating ane Stotage lemperaiue = Se ete and Siotage temperature Ee Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 


Thermal Characteristics 


Package I, (continuous)* |, (pulsed)* Power Dissipation 
@T, = 25°C 


TOS 3 “2. ae ea <f; | eGR 


* Ts (continuous) is limited by max rated T. 


sane Characteristics iankmaa 25°C unless otherwise specified) (Notes 1 and 2) 


ae Teese estat |p [ome 
cas [ae 
Change in Vgg,,) with Temperature pas ae i = = mA. Ve = Vig 

ae 
ie 


Zero Gate Voltage Drain Current 


Vag = 0, Vig = 0.8 Max Rating 
T, = 125°C 


Lian ON-State Drain Current Veg = “BV, Vg = -25V 
Rosin) Static Drain-to-Source Vex = wl lDb= oO SA 
ON-State Resistance Us | Vgg=-10V,I5=-10A | |, =-1.0A 


Change in Rosion) with Temperature i = -1.0A, V,, = -10V 
Input Capacitance Le 300 350 
a 
Pee 25 
a 

i 

Ye | oa onan ne—fae fa | 
Te [revere Recon tine 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Veg = 9; Vog = -25V 
f= 1 MHz 


os 


Switching Waveforms and Test Circuit 


- 
PULSE | 


GENERATOR SCOPE 


DUT. 


Output 
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Typical Performance Curves 


1D (AMPERES) 


Grs (SIEMENS) 


1D (AMPERES) 


Output Characteristics 


VGSs = 10V i c 


a 
Bhd didi 


10 20 30 40 50 
Vps (VOLTS) 


Transconductance Vs. Drain Current 


1.0 
0.8 
0.6 
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0.2 
0 
1p (AMPERES) 
Maximum Rated Safe Operating Area 
10 
TO-3 (PULSED) =T=RT TT 
TO -39 (PULSED) cSt 
rb! 220 0 to, xc) NS oo 
1 TO - 39 (DC) we x 
0.1 
0.01 


Vps (VOLTS) 
Pulsed Condition: 10ms, 2% duty cycle. 
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PD (WATTS) 1p (AMPERES) 


THERMAL RESISTANCE (NORMALIZED) 


VP11C 


Saturation Characteristics 


Hf 
nn Zane 


ay LOSS 
oP 20een0n 
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AT 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGS (VOLTS) 


ON - Resistance Vs. Drain Current 


0 1.5 3.0 4.5 6.0 7.5 
IDS (AMPERES) 


V(th) and RDS Variation with Temperature 


QG (NANOCOULOMBS) 


VP11C 


RDS (ON) NORMALIZED 


¢} Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


oes Information 


Order Number / Package 
es Roson) I 5.on) 
(max) (min) TO-39 TO-220 DICE 


| -100V. ae VP1210N1 VP1210N2 VP1210N5 VP1210ND 


Features Advanced DMOS Technology 


(} Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 


L) Low power drive requirement 


1 Ease of paralleling with the power handling capabilities of bipolar transistors and with 
_ — the high input impedance and negative temperature coefficient 
(] Low C,,, and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


L] 


Excellent thermal stability 


(Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


C} High input impedance and high gain range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 

CO Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Notes 1 and 2) 


LC} Motor control 
LC) Convertors 


Amplifiers 


L] 


Switches 


Oo oO 


Power supply circuits 


LJ 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY 566 

Drain-to-Gate Voltage BY nic 

Gate-to-Source Voltage + 20V 

Se ee oe ont eee eae eh ete Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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i 2 


Thermal Characteristics 


Package |, (continuous)* |, (pulsed)* Power Dissipation 
@T, = 25°C 


100W 


TO-39 1A 


Ip (continuous) is limited by max rated T. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


/VP1210 | | 100 | 
|vp1206 | -60_ 
weve | 0 | __ 


- Zero Gate Voltage Drain Current os 


Drain-to-Source 


Breakdown Voltage I, =-10mA, V,, = 0 


-10 Veg = 9, Vog = 0.8 Max Rating 
T, = 125°C 


lD(oNn) ON-State Drain Current -1.5 Veg = OV; Vig = -25V 
-6.0 Veg = -10V, Vics = -25V 
S(ON) Static Drain-to-Source 1.0 she Ve =-5V,1,=-1A 
ON-State Resistance Veg = -10V, I, = -3A 


Change in Ryg/oy) With Temperature ape ae I, = -10A, Vgg = -10V 
a an 
Input Capacitance 

Common Source Output Capacitance p—- 250 | 275 pF 
Reverse Transfer Capacitance Ff 25 | 40 | 

Tice | Tu NDaay Tine a0 
ce 
erate a 
i i Foo ape 
Ca | Reverse Recovery Tine 00 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE 


GENERATOR SCOPE 


D.U.T. 


Output 
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Typical Performance Curves 


Output Characteristics 
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1D (AMPERES) 


PD (WATTS) 


THERMAL RESISTANCE (NORMALIZED) 
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Saturation Characteristics 
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VP12A 


RDS(ON) (NORMALIZED) 


Ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV naa / Rosion Ise on) Order Number / Package 

BM is (max) (min) TO-39 TO-220 DICE 
-160V VP1216N1 VP1216N2 VP1216N5 VP1216ND 
eT com cee | wee | serene 


Features Advanced DMOS Technology 


[} Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 


_| Low power drive requirement gate manufacturing process. This combination produces devices 


-] Ease of paralleling with the power handling capabilities of bipolar transistors and with 
_ a the high input impedance and negative temperature coefficient 
(] Low C,,. and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


spi these devices are free from thermal runaway and thermally- 
E} Excellent thermal stability induced secondary breakdown. ” ' 


Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


1 High input impedance and high gain range of switching and amplifying applications where high break- 
7 down voltage, high input impedance, low input capacitance, and 
LJ Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Notes 1 and 2) 


[| Motor control 
[] Convertors 
Amplifiers 


Switches 


LJ 


|} Power supply circuits 


LJ 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV nas 

Drain-to-Gate Voltage BV nae 

Gate-to-Source Voltage + 20V 

SHeretng and slamge lempeawet ees ang Storage: leamperaiure ao la ren Note 1: See Package Outline section for discrete pinouts. 
Soldering Temperature” 300°C Note 2: See Array section for quad pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics VP12C 


Package |, (continuous)* |, (pulsed)* Power Dissipation 6. Gi 
@T, = 25°C °C/W °C/W 


a 
a 


* Ip (continuous) is limited by max rated 7). 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


soe ee eee 


BV Drain-to-Source | VP1220 | | -200 | 
Gate Threshold Voltage | 5 | Ves = Hoe = -10mA 
= Zero Gate Voltage Drain Current par Veg = 9, Vog = Max Rating 


140 Veg = 0, Vig = 0-8 Max Rating 
T, = 125°C 
DION) ON-State Drain Current “05 A Veg = “DV, Vig = -25V 
4.0 | -7.0 | Vag = -10V, Vig = -25V 


Rosion) Static Drain-to-Source 2. a “a 0 Vo “OV, - = -0.5A 
ON-State Resistance Veg = 710V, o = -1.0A 
Forward ‘cpepanduceinee ere a i = -3.0A 
0 


5 

Common Source Output Capacitance | | 200 | 250 | 

Reverse Transfer a Pe 20 

= = iae 
Vv 
ns 


A 
sory | Tun-OFF Oeaytime S| S| | 
Ce rating 

20 


ee Diode Forward ee Drop P| ta -2.0 = -0.5A, V., = 0 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 


GENERATOR SCOPE 


D.U.T. 


Output 
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Typical Performance Curves VP12C 


Output Characteristics Saturation Characteristics 


—10 


—2.5 


| 
o 
1D (AMPERES) 
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THERMAL RESISTANCE (NORMALIZED) 
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Ip (AMPERES) BVpDss (NORMALIZED) 
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BVDSS Variation with Temperature 


Ty PC) 


Transfer Characteristics 


VGs (VOLTS) 


Capacitance Vs. Drain-to-Source Voltage 
1000 


Vps (VOLTS) 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGs (VOLTS) 


VP12C 


ON-Resistance Vs. Drain Current 


0 -1.5 -—3,0 —4.5 
lps (AMPERES) 


V(th) and RDS Variation with Temperature 


PL | fvosestov ZTE | 
Pt Fo | 
Sane / 

r000n- /f 10000F | 
ane 
COCA 
n/a 
CAPE 
Feorl [TTT Tl 
AZZ 
0 5 10 


15 


QG (NANOCOULOMBS) 


RDS(ON) NORMALIZED 


Ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BY nant Rasim l con Order Number / Package 
BV 56s (max) (min) TO-39 TO-92 


100V sn 0.25A VP1310N2 VP1310N3 


Features Advanced DMOS Technology 


[|] Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 


|} Low power drive requirement 


1 Ease of paralleling with the power handling capabilities of bipolar transistors and with 
a — the high input impedance and negative temperature coefficient 
(J Low C,,. and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


ays these devices are free from thermal runaway and thermally- 
Excellent thermal stability induced secondary breakdown. y y 


Integral Source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


[) High input impedance and high gain range of switching and amplifying applications where high break- 
_ down voltage, high input impedance, low input capacitance, and 
() Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Note 1) 


(] Motor control 
[} Convertors 
[) Amplifiers 

(| Switches 


|] Power supply circuits 


[) Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 556 
Drain-to-Gate Voltage BY 566 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature* 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics VP13A 


Package |, (continuous)* |, (pulsett)* Power Dissipation 64 
@T, = 25°C —— 


TO-39 0.254 | 125 | -0.8A 
To-92 -0.65A <a oe 0.654 


D (continuous) is limited by max rated qT. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Serbo |_Prremet_______Typ__et "tit |_canerg _ 


/VP1310 | 100 | 
BV Drain-to-Source 
DSS 
Breakdown Voltage VP1306 | 60 | 
VP1304 + 


Gate Threshold Voltage | 3.5 Ma “tee” =-1mA 


_ Zero Gate Voltage Drain Current -10 Ve = 0, Vig = Max Rating 
500 Vo “20, ¥, bea bse 
T,= bse 
lDvon) ON-State Drain Current -.08 | -0.2 | A Ves = “OV; Vos = -25V 
-0.25 ae Veg = -10V, Vag = -25V 
ON-State Resistance 16 Vag = -10V, |, = -250mA 


Forward Transconductance 75 | 120 | fmt Vie = -29V, |, = -200MA 
C 


Input Capacitance 

Common Source Output Capacitance 15 pF 
Reverse Transfer Capacitance Pf 8 | 8 | 
ce Ee A at 
rt | RiseTme —SSC~=<“~*~*é~dSC“‘([|=«C*YYSCO'S 
yom, | Tum-OFFOeayTine Sid? SSS |S 
ry if Faitm = SS~*~“—~—‘tSS~C‘( «SYS 
a 
ft, | Reverse RecoveryTime | | 850 | | ss | =-tAVg=0 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 3001s pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Vag = 0, Vg = -25V 
f= 1 MHz 


ah 
ine) 


w | wo 


Vop = -25V 
|, = -200mA 
R, = 500 


w 


w 


Switching Waveforms and Test Circuit 


PULSE | 


Input 
GENERATOR 


SCOPE 
D.U.T. 


Output 
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P VP13A 
Typical Performance Curves 


Output Characteristics Saturation Characteristics 


ID (AMPERES) 
1p (AMPERES) 


0 —10 —20 —30 —40 —50 
Vps (VOLTS) Vps (VOLTS) 


Transconductance Vs. Drain Current Power Dissipation Vs. Case Temperature 


0.2 


nw 
Zz 
Ww 
= 
Ww 0.1 
2) 
i?p) 
LL 
1) 


| ee 
fa 


ee ee ee a 125° _ 


PD (WATTS) 


Peete 
pid} | ee 
Pitt tT Pee tt 


0 02 =-04 -06 -08  -1,0 
|p (AMPERES) 


Maximum Rated Safe Operating Area 


10 —_— ae a el ee 
TO- 39(PULSED) | | | 
aS 


Prosser YT TT 
Erry IBNE Ell 


———— os. ee 


tN as EE 


—0.1 


ID (AMPERES) 


LIMITED 


THERMAL RESISTANCE (NORMALIZED) 


—1 —10 —100 —1000 
Vps (VOLTS) tp (SECONDS) 
Pulse Condition: 300us, 2% dutycycle. 
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BVDSS Variation with Temperature 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGS (VOLTS) 


100 


80 


60 


40 


20 


—10 


ON- Resistance Vs .Drain Current 


0 0.2 0.4 0.6 0.8 1.0 
Ips (AMPERES) 


Vi(th) and RDS Variation with Temperature 


P| | eis 
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prt | | | tt 
Aer | | tt | | 


QG (NANOCOULOMBS) 


VP13A 


RDS(ON)NORMALIZED 


Ch Supertex inc. 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs 


Ordering Information 


BV iss / Rosion lsvony Order Number / Package 
BY nas (max) (min) TO-39 TO-92 
-200V 100Q -100mA VP1320N2 


VP1320N3 


Features Advanced DMOS Technology 


(| Freedom from secondary breakdown These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 


as H 1 . ‘ ; . ; 
| Low power drive requirement gate manufacturing process. This combination produces devices 


1 Ease of paralleling with the power handling capabilities of bipolar transistors and with 
oo the high input impedance and negative temperature coefficient 
(J Low C,,. and fast switching speeds inherent in MOS devices. Characteristic of all MOS structures, 


wi: these devices are free from thermal runaway and thermally- 
[| Excellent thermal stability anes eager bee oan y y 


CH integral source-Drain diode Supertex Vertical DMOS Power FETs are ideally suited to a wide 


"] High input impedance and high gain range of switching and amplifying applications where high break- 
_ down voltage, high input impedance, low input capacitance, and 
‘= Complementary N- and P-Channel devices fast switching speeds are desired. 

Applications Package Options (Note 1) 


_} Motor control 

|] Convertors 

(] Amplifiers 

[| Switches 

(| Power supply circuits 


‘| Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV sae 
Drain-to-Gate Voltage a 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C Note 1: See Package Outline section for discrete pinouts. 


*Distance of 1.6 mm from case for 10 seconds. 
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Thermal Characteristics VP13C 


Package |, (continuous)* I, (pulséd)* Power Dissipation 64 6. 
@ T, = 25°C °C/W °C/W 


* Ip (continuous) is limited by max rated T}. 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 


[symoot | Parameter ———~—~=«;Min'| ‘Typ | Max | Unt [Conditions 
BV Drain-to-Source | vP1320 | -200 | i= oma. Vv. <0 
Breakdown Voltage vpi3ie | -160 | D~ » “Gs ~ 
Change in Vag, with Temperature P50 avr V.. Vos =-1mA 
Fis [Gatos teakage [0 | 00 [ok 


~_ Zero Gate Voltage Drain Current v. = 0, Vig | Vag = 0, Vog=Max Rating cr | Vag = 0, Vog=Max Rating 
Ve 7 ae ~ 208 Max Rating 
T, = 125°C 

lon | ON-State Drain Current Harta Vg = “BV, Vog = -25V 


V 
ON-State Resistance ee Vog = -10V, |, = -150mA 
Change in Rosi ON) with Temperature a I, = -50mMA, V., = -10V 
Input Capacitance | | 35 | 40 | 
Common Source Output Capacitance | | to [18 | pF 
Reverse Transfer Beale | -f #8) 
Ftuou | Tum-ONDelayTime ——SSSiTCSS~*‘=CS SYS 

|__| Risetine es 
pe paring a 
——_ 


Vag = 0; Vog = -25V 


f= 1 MHz 


Vp 
| 


5 = -25V 
= -200mA 
5 = 50Q 


D 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


PULSE | 


GENERATOR SCOPE 


D.U.T. 


Output 
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Typical Performance Curves 


Output Characteristics 


Ip (AMPERES) 


7 
© coeeeeee 
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a ee eS ee ee i 
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1D (AMPERES) 


Vps (VOLTS) 
Pulse Condition: 300 us ,2% dutycycle. 
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VP13C 


Saturation Characteristics 


w= ETT TT TT 

—0.16 
= —8V 
i 
cc —0.12 
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= eaen 
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fa) 
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THERMAL RESISTANCE (NORMALIZED) 


tp (SECONDS) 


Ip (AMPERES) BVpDss (NORMALIZED) 


C (PICOFARADS) 


BVDSS Variation with Temperature 
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Transfer Characteristics 
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RDS(ON) (OHMS) 


VGS(th) (NORMALIZED) 


VGs (VOLTS) 


ON- Resistance Vs .Drain Current 


150 


100 


50 


0 0.1 0.2 0.3 0.4 0.5 
Ips (AMPERES) 


V(th) and RDS Variation with Temperature 


QG (NANOCOULOMBS) 


VP13C 


RDS(ON)NORMALIZED 


Alphanumeric Index and Ordering Information 
Company Profile 

Application Notes 

Static Handling Procedures and Quality Assurance 
Process Flow 

DMOS Product Family 

N- and P- Channel Low Threshold MOSFETs 
DMOS Discretes N-Channel 

DMOS Discretes P-Channel 

DMOS Arrays and Special Functions 

HVCMOS High Voltage ICs 

CMOS Consumer/industrial Products 

Lead Bend Options and Surface Mount Packages 
Package Outlines 


Representatives/Distributors 


Ch Supertex inc. 


MOSFET Array Selector Guide 


Low Voltage N-Channel 


Number of BV iss Package Options 
NO." | ChannelsType | Min) | Max) | Plastic Dip | Ceramic Dip | SOW.20-| Ceramic LOC [bie 
mn) a fats.) TT. 
pvnoros | aN | go | 8 | ee 
pvozoa | AN | ao Pe 
fvnozog | AN] | 2 
jTNosoa | aN | of os | 
|tnosos | aN | go | th | 
ee 
a ee ee ee ee 
oe 


wero | an | io f 3 | 
Fvarooo | aw [of ss | PCS 

Fvaroor | an] oo | + | | + | *+4|sS—id 
pvaioos | ANT co | 5 | CT cl CT 


Note 1: Excluding package suffix. 


Low Voltage P-Channel 


| eat | cauoneerte| te | os.oN 
No’ _[Shannels/TyPe| min (v)_| Max (0) Set in Gums GS an ee 
jvpoioa | ap | 4 | 8 

(a an a a a anne NAMM SONA 


pvpozoa | P| At 
veces | PCC] |e Cd] CT TTCUSCSCOC~<~idSC‘<~;<CS;S~rt 
A 
ross [ap] eo] 


Note 1: Excluding package suffix. 


Low Voltage oonn seine 


Nov (Channels Type win) _ Max rancoe[ orannw [ sows | ceantee [oe 
renee aa ep 
malas pe piel se 
[vcoe0s | anxer | eo | oo [| + |» || +i 
frasoo; | anep | ao | so [+ |. || + | + 
[vasoor | anvap | ao | ae |e |» | ‘|| + ‘| + 
fvares | an+ap | 20 | 3 | oe | oe | 


Note 1: Excluding package suffix. 
Note 2: One N-channel plus one P-channel. 
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¢) Supertex inc. 


MOSFET Array Selector Guide 


High selec . 


NO | channels-Type | Min) | Max) 
Co a i ee Na 
300 | so | 6 | 6 | | fe 
re a es ee 
fapoizo | = sP_——s | «200 || coo | oe) | | 
—————— ee 
Taporao | ap | 400 | 700 |» | +» 


Note 1: Excluding package suffix. 
Note 2: Monolithic 8 Channel Array. 


High Voltage Low meet ae 


fet ee eee ee 
I a 
a 
rapoiié | ap | 160 | 700 |e |. 

a a A ee ee ce aT 


Note 1: Excluding package suffix. 
Note 2: Monolithic 8 Channel Array. 
Note 3: Low I,,, Leakage (refer to data sheet for details). 


High Voltage Level Translators 


Device Number of Vop lsourcE loink _Package Options 
—— 1 ee Max ne Min (mA) | Min(mA)| Plastic Dip | Ceramic Dip | SOW-20 | Ceramic LCC | Die | 


PHTO130 a a NE A 
ete et 


Note 1: Excluding package suffix. 
Note 2: Available September 1988. 
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8 Channel Power MOSFET Array 
Monolithic N-channel Enchancement Mode 


Ordering Information 
Order Number / Package 
loss @ Vos =| loss"” @ Vos = 


sihtaeg tne | Pate | oe 

pc. ace 100V Max 250V Max Ceramic DIP | Plastic DIP SOW-20* 

| 160V. | 3500 | 25mA | inA | = =— __|_ANO116NB_| ANO116NA_| ANO116WG | ANO1I6ND | 
200v | 3002 | 25mA | — i 

Taoov| 3002 | 25ma_|— | — | ANo1g0NB | ANOTSONA| | ANOTGOND 

| 320v | 3502 | 25mA | — | inA | ANO132NB_ | ANO132NA_ | ANO132WG | ANO132ND | 

| 400ov | 3500 | 25mA |  — | = — | ANO140NB_ [| ANO140NA_ | ANO140WG | ANO140ND_ | 


*Same as SO-20 with 300 mil wide body. 
** average current per channel, measured with all eight channels connected in parallel. 


Features 


_] Low drain to source leakage for ANO116 and AN0132 
L] 200-volt to 400-volt capability 


(] Interfaces directly to CMOS logic 
(_] 8 independent channels 
(| Low crosstalk between channels 


_] Low power dissipation 


Pin compatible with industry standard driver array 


|] Freedom from secondary breakdown 


Applications 


(| High impedance/low leakage measurements for Bare Board 
Testers 


|] High voltage piezoelectric transducer drivers 
(] High voltage electroluminescent panel drivers 


High voltage electrostatic array drivers 


(] General multi-channel driver array 


Absolute Maximum Ratings 


Drain-to-Source Voltage BY ase 
Drain-to-Gate Voltage BV sas 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C 
Channel-to-Channel Crosstalk 10mV/V 


*Distance of 1.6 mm from case for 10 seconds. 


General Description 


The Supertex ANO1 series of high voltage arrays is designed to 
provide the interface between MOS logic and loads requiring high 
voltages and intermediate currents. Each circuit consists of eight 
channels in a common-source configuration with open drains. 
This design minimizes the number of package leads needed. 


The ANO116 and ANO132 are ideally suited for low leakage/high 
impedance measurement, providing excellent accuracy and 
resolution for Automatic Test Equipment. 


Thermal Characteristics 


ANO1 
Power Dissipation 


Ga a. 
@T, = 25°C °C/W | «°C/W 
a ee 
p | 


* 1, (continuous) is limited by max rated T.. 


Package |, (continuous)* I, (pulsed)* 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1, 2 and 3) 


vat | __ room [mm [ve [om [oe | 

less Gate Body Leakage ANO120 
ANO130 
ANO140 
ANO116 
ANO132 
ANO116 
ANO116 
ANO132 350 0 VGs = 10V, ID = 10mA 
ANO140 

Coss Common Source Output Capacitance f = 1 MHz 

td(OFF) Turn-OFF Delay Time 

Note 2: All A.C. parameters sample tested. 


BVpss Drain-to-Source ANO116 
Breakdown Voltage ANO120 
ANO130 V Ip = 100nA, VGs = OV 
ANO132 
ANO140 
IpDss Zero Gate Voltage ANO120 
ANO132 
ARDS(ON) Change in RpS(ON) with Temperature | 0.8 |  — | %/°C | V6s = 10V, Ip = 10mA 
V 
Crss Reverse Transfer Capacitance 
Fall Time 
Note 3: Average current per channel, measured with all 8 channels connected in parallel. 


(Note 3) 


VG6s = 0, Vps = Max Rating 


VG6s = 0, Vps = 0.8 Max Rating 
TA = 125°C 


Ves = 0, Vps = 100V 
(Note 3) 


TA = 125°C 


Ves = 0, Vps = 250V 
(Note 3) 


Ves =0,Vps = 0.8 Max Rating 
TA = 125°C 
VG6s = 10V, Vps = 25V 


VGs = 10V, Ip = 10mA 


Vos = 25V 
Ip = 10mA 
500 drive, VGS(ON) =10V 


VGS(th) Gate Threshold Voltage ; 2} | Um VGcs = Vps. Ip = 1mA 
AVGS(th) Change in VGS(th) with Temperature | L -3.5 ] | mvc | VGs = Vos, Ip = 1mA 
Drain Current ANO130 
ANO140 
| ID(ON) ON-State Drain Current 25 
RDS(ON) Static Drain-to-Source ANO120 300 
ON-State Resistance ANO130 
: 
Input Capacitance aa Vbs = 25V, VGS =O 
talon) __| “Turn-ON Delay Time at 
a 
| —_= 
Diode Forward Voltage Orop C8 [Ves = 0.150 = 50mA 
Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.) 
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Switching Waveforms and Test Circuit 
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Typical Performance Curves 
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Saturation Characteristics 
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Transfer Characteristics 
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RDS(ON) (OHMS) THERMAL RESISTANCE (NORMALIZED) 


VGS(th) (NORMALIZED) 


ANO1 


Thermal Response Characteristics 
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Capacitance Vs. Drain-to-Source Voltage Gate Drive Dynamic Characteristics 
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Pin Configuration and Schematic 


top view 


SOW-20 


top view 


18-pin DIP 
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bi Supertex inc. 


8 Channel Power MOSFET Array 
Monolithic P-channel Enchancement Mode 


Ordering Information 
Order Number / Package 
loss @ Vos =| 'nss*” @ Vos = 


Rosion) lovon) 18-Lead 18-Lead Plastic 
(max) (min) -100V Max -250V Max Ceramic DIP | Plastic DIP SOW-20* 
-160V | 7002 | -15mA | -1.5nA [| = — | APO116NB APO116NA AP0116WG AP0116ND 
-200V_ | 6002 | -15mA | — | ~=— ___| APO120NB APO120NA_ | =— _|_ APO0O120ND 
-300V | 6000 | -15mA | — |  ~=— | APO130NB_| APO130ONA [|  — | APO130ND 


-320V | 7000 | -15mA | — | -1.5nA | APO132NB AP0132NA AP0132WG AP0132ND 
-400V | 7002 | -15mA | — | —  [. APO140NB APO140NA AP0140WG AP0140ND 


“Same as SO-20 with 300 mil wide body. 
** ; P ‘ 
Average current per channel, measured with all eight channels connected in parallel. 


Features General Description 


Low drain to source leakage for AP0116 and AP0132 The Supertex APO1 series of high voltage arrays is designed to 
200-volt to 400-volt capability provide the interface between MOS logic and loads requiring high 
voltages and intermediate currents. Each circuit consists of eight 
(| Interfaces directly to CMOS logic channels in a common-source configuration with open drains. 
This design minimizes the number of package leads needed. 


The AP0116 and AP0132 are ideally suited for low leakage/high 
impedance measurement, providing excellent accuracy and 
(| Low power dissipation resolution for Automatic Test Equipment. 


_| 8 independent channels 


(|| Low crosstalk between channels 


Pin compatible with industry standard driver array 


(| Freedom from secondary breakdown 


Applications 


(| High voltage electroluminescent panel drivers 
_| High voltage electrostatic array drivers 


(} General multi-channel driver array 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 


DSS 
Drain-to-Gate Voltage BY 0 
Gate-to-Source Voltage + 20V 
‘Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C 
Channel-to-Channel Crosstalk 10mV/V 


“Distance of 1.6 mm from case for 10 seconds. 
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APO1 


Thermal Characteristics 
Power Dissipation 


|, (pulsed)* 
@T, = 25°C 


cl 


"Ib (continuous) is limited by max rated T,. 


Package |, (continuous)* 


18 lead plastic 


18 lead Ceramic 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1, 2 and 3) 


Drain-to-Source 
Breakdown Voltage 
-100uUA, VGs = OV 


VGS(th) Gate Threshold Voltage | -2] | 5] Ve VGs = Vps, |p = -1mA 
AVGS(th) Change in VGS(th) with Temperature | L -3.5 ] | mvc | VGs = Vos. Ip = -1mA 


IG6ss Gate Body Leakage APO120 
AP0130 = +20V, Vps = 0 
AP0O140 


APO116 VGs = +20V, Vps = 0 
APO132 (Note 3) 
Zero Gate Voltage APO1 20; oa VGs = 0, Vps = Max Rating 


Drain Current APO1 a | ma | ¥GS= = 0, Vps = 0.8 Max Rating 
rota) _| | ma | ¥GS. = 125°C 


VGs = 90, Vps = -100V 
ide (Note 3) 
APO116 
yest Ves = 0, Vps = 0.8 Max Rating 
TA = 125°C 
V6s = 0, Vps = -250V 
Siae (Note 3) 
AP0O132 
sae a = 0, Vps = 0.8 Max Rating 
TA = 125°C 


ne eae Ve5 = ~10V, Vos = ~28V 


Static Drain-to-Source APO120 

ON-State Resistance APO116 
AP0O132 VGs = -10V, Ip = -10mA 
APO140 


Bosiou_| GharaenRasiowr wih Terpeetwe [| oa | [6 [Ves = 00% = 0mm 
; 

fess 

ON 

oF 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300ms pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 
Note 3: Average current per channel, measured with all 8 channels connected in parallel. 


O iy) 
e) < 
op) O 
” ep) 

op) 
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APO1 
Switching Waveforms and Test Circuit 


INPUT 
SCOPE 
D.U.T. 


OUTPUT 


Typical Performance Curves 


Output Characteristics Saturation Characteristics 


lp (MILLIAMPERES) 
Ip (MILLIAMPERES) 


0 
0 -2 -4 —6 -8 -10 
Vps (VOLTS) Vos (VOLTS) 
Transconductance Vs. Drain Current Power Dissipation Vs. Case Temperature 
(For one channel) 


SRRERST SK 


PPE | sc 
fom -8 
Y) 
2 Tf tT ey ty 7 
Ete E 
ma 8 < 
a = = 
pe | inl 
= maf | = 
oe LAT : 
i E 
O 
STA 
6) 
0 -1 -3 -5 0 20 50 12 100 125 150 
ID (MILLIAMPERES) Tc (°C) 
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|p (MILLIAMPERES) 
BVpsg (NORMALIZED) D 


Ip (MILLIAMPERES) 


0 -4 =6 =3 


Maximum Rated Safe Operating Area 


ELASTIC pa et 
We 


= % sii 
SEHR 


Vps (VOLTS) 


BVDSS Variation with Temperature 


CCT 
CCE YZ 
eee 4e 

ee ccm 
TTT Ar 
COTA 
BP’. SRERE 


-10 


Vgsg (VOLTS) 
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Thermal Response Characteristics 


OE 
eA dil 


Pp = 250mW 


| [T, =25°C oath 
CERAMIC HE | | 
CHa ain 
mail| a a 
Ee) ll 
Coe 
ee ll 


0 
.001 01 0.1 1 10 
t p [SECONDS] 


0.8 


0.6 


0.4 


0.2 


THERMAL RESISTANCE (NORMALIZED) 


ON-Resistance Vs. Gate-to-Source Voltage 


10000 


Rps(On) (OHMS) 
° 
j=) 
io) 

lalla ceed 

ii 
_ 
_ 
Pe! 


Vgs (VOLTS) 


Vi(th) and RDS Variation with Temperature 


VGS(th) (NORMALIZED) 


AP0O1 


R DS(ON) (NORMALIZED) 


APO1 


Capacitance Vs. Drain-to-Source Voltage Gate Drive Dynamic Characteristics 


TLL YL 
ReeR av ae 
COO Vr 
sites Zccact 


C (PICOFARADS) 
Vas (VOLTS) 


Vpg (VOLTS) 


Pin Configuration and Schematic 


top view 


SOW-20 


top view 


18-pin DIP 
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Ch Supertex inc. 


8-Channel Logic To High-Voltage 
Level Translator 


Ordering Information 


Part Number/Package 


20 Lead CERDIP 20 Lead Plastic DIP 20 Terminal Ceramic LCC Plastic SOW-20* Die in waffle pack 


HT0130D HT0130P HT0130LC HT0130WG HT0130X 


*Same as SO-20 0.300 mil wide body 


Features 


Operating voltage up to 300V 

5V to 15V logic input capability 

Output swings below GND if required 

Drives high-voltage P-Channel MOS from logic level signal 
Surface mount packaging available 

No "floating logic” required 


8 independent channels 


Applications 


ATE systems 
Printers/plotters 
(| P-Channel MOSFET control 


Absolute Maximum Ratings'* 


Vy - 0.3V to +16V 
Vay - 0:3V to + 300V 


Supply voltage, V,, 
Supply Voltage, V,, 


Supply Voltage, V,.,, -16V to 0.3V 
Logic inputs levels Mig Vu “0.3 10 V5 + OSV 

Y eure Vop + 0.3V max 
loyr — DC per Channel 30mA 
Continuous total power dissipation® 700mW 
Operating temperature range 0°C to 70°C 


Storage temperature range -65°C to + 150°C 
Note 1: 


Note 2: 


All voltages are referenced to chip ground. 
For operation above 25°C ambient derate lineraly to 85°C at 8mW/°C. 
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General Description 


The Supertex HT0O1 8-channel Level Translator is designed to 
implement the necessary level translation between logic level 
signals and voltage swings required to drive high-voltage P- 
Channel MOSFET transistors. This device is intended to provide 
gate drive signals to devices such as the Supertex APO1 P- 
Channel MOSFET Array in applications requiring active pull-up to 
a high-voltage (V,,.) line of up to 300 volts. Logic input can be from 
5 volts to 15 volts and is referenced to the logic supply (V,,,). 


When an input is switched to 4.2 volts below the V,,. supply, the 
corresponding output will typically switch from V,,, to V,,, -14 volts. 
If the V.. supply remains above 12 volts, the negative supply 
(Vy) WOuld be connected to system ground (GND). If variations 
of the V,,, supply level require the P-Channel MOSFET gate drive 
to swing below GND in order to turn on, connect the V,.., pin to a 
negative supply of up to -15 volts. The logic inputs can remain 
between V,,. and system ground (GND) and still provide correct 
operation. 


In an OFF condition, the HT01 is a low power device. In an ON 
condition, each channel will dissipate power determined by the 
Vpp and V,..voltage. Internal power dissipation must be consid- 
ered when the application requires that more than one channel be 
active at one time, especially at higher V.,, voltage values. 


HTO1 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


Symbol _[ Parameter | Min | Typ | Max__—|Units__—| Conditions 

Vio Supply Current pam NR eel 02001 7 mA 4] AIOFF 
| 06 | 850 | mA chON, no load 

La Vpp Supply Current 0.001 All OFF 


pe Vin Supply Current 0.001 All OFF 


Output voltage 


Zener voltage 11 14 17 V Output to V,, 


AC Characteristics 


Symbol Parameter ~~ Win—~| typ [Wax [Unite | Conditions —_— 


Turn on time, any channel pp = 10V, Vi = GND 


es ee ee ee 

Ata Variation in toy), 5 % Vop = 10V, Van = GND 
any 2 channels 

= a ee 


Turn off time, any channel Vop = 10V, Vian = GND 
V 


Variation in tore, 5 % pp = 10V, Vay = GND 
any 2 channels 


Recommended Operating Conditions 


Parameter 
Logic supply voltage 


Positive high voltage supply 
Negative supply 

High-level input voltage 
Low-level input voltage 


Function Table 


Input Condition Output Stage 
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: . HT01 
Functional Block Diagram 


Vpp 


SOURCE 
CONTROL 


LOGIC LEVEL 


INPUT OUTPUT 


SINK 
CONTROL 


VNN 


(One of eight channels within the HT01) 


Switching Waveforms and Test Circuit 


VPP 200V 


Vpp =--== 
INPUT 


0 VOLTS 


10pf 


TEST POINT 
INPUT HT01 % 


-f Lk. 
GND 


(One of eight channels within the HT01) 


OUTPUT 


Vpp-Vz 


VDD + 15V —= VNN 
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; HTO1 
Pin Configuration 


bottom view 


20-pin LCC 


top view 


20-pin DIP/SOW-20 
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Ch Supertex inc. 


TCO604WG 
Surface Mount 


Preliminary 


Complementary Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 


Q, + Q, or Q, +Q, 


BV Das 


2.75Q 


“Same as SO-20 with 300 mil wide body. 


Features 


4 independent channels 

4 electrically isolated die 

Commercial and Military versions available 
Freedom from secondary breakdown 

Low power drive requirement 

Low C,... and fast switching speeds 

High input impedance and high gain 


Complementary N- and P-Channel devices 


Applications 


[| 


L] 


LJ 


Motor control 
Convertors 
Amplifiers 
Switches 


Power supply circuits 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Plastic 


SOW-20 


|, continuous N-Channel 
& |, (single die)|_ P-Channel 


|, pulsed* N-Channel 
& loam” P-Channel 


Power Dissipation @ T,, = 25°C 


. 


a (CW) 


8. CCM) 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 


Order Number / Package 


TCO604WG 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Electrical Characteristics 


Refer to TNO6L and TPO6L Data Sheets for detailed characteris- 
tics of N- and P-channel devices. 


Pin Configuration 


top view 


SOW-20 


yo 


TNO604WG 


¢} Supertex Inc. Surface Mount 


Preliminary 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 


*Same as SO-20 with 300 mil wide body. 


Order Number / Package 


Features Advanced DMOS Technology 


LL] 4 independent channels These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
Commercial and Military versions available with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
Low power drive requirement these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


C 


4 electrically isolated die 


LJ 


[] Freedom from secondary breakdown 


O 

[] Low C,, and fast switching speeds 
2 Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 


High input impedance and high gain 


Applications fast switching speeds are desired. 

ED Meter Gates Electrical Characteristics 

(] Convertors Refer to TNO6L Data Sheet for detailed characteristics. 
[] Amplifiers 

C1 Switches Pin Configuration 


[] Power supply circuits 


[| Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Plastic 
Package SOW-20 
1.0A 


|, continuous & I... (single die) 


+ + 
|, pulsed* & |... 


Power Dissipation @ T,, = 25°C 


8, (°C/W) 85 
8. (°C/W) 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 


top view 


SOW-20 
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TNO606N6 


Ch Supertex inc. TNOGO6N7 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 


BV 504 / Rosiony Order Number / Package 
BV ncs (max) 14-Pin P-Dip 14-Pin C-Dip* 


“14-pin Side Brazed Ceramic Dip. 


Features 


[) 4 independent channels 


4 electrically isolated die 


L 


LJ 


Commercial and Military versions available 


C 


Freedom from secondary breakdown 


CL 


Low power drive requirement 
Low C... 


High input impedance and high gain 


and fast switching speeds 


UO) UO 


Applications 


Motor control 
Convertors 
Amplifiers 
Switches 


Power supply circuits 


OoOOdododo vu 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Plastic Ceramic 
Package DIP DIP 


+ + 
|, pulsed* & Inn 


Power Dissipation @ T,, = 25°C* 


@,, (°C/W) 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 
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TNO606N6 TNO606N7 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Electrical Characteristics 


Refer to TNO6A Data Sheet for detailed characteristics. 


Pin Configuration 


top view 


14-pin DIP 


TP0O604WG 


Ch Supertex Inc. Surface Mount 


Preliminary 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 
BV... / 


*Same as SO-20 with 300 mil wide body. 


Features 


4 independent channels 


4 electrically isolated die 


(] Commercial and Military versions available 


|] Freedom from secondary breakdown 


|] Low power drive requirement 


(] Low C,., and fast switching speeds 


High input impedance and high gain 


Applications 


Motor control 


[] Convertors 


(| Amplifiers 


Switches 


(] Power supply circuits 


(] Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Plastic 
Package SOW-20 
2.0A 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 
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Order Number / Package 
SOW-20* 


TPO604WG 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Electrical Characteristics 


Refer to TPO6L Data Sheet for detailed characteristics. 


Pin Configuration 


top view 


SOW-20 


¢}) Supertex inc. 


TPO606N6 
TPO606N7 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


oe Information 


al Roscon) 
(max) 


Po OV 3.5Q 


Order Number / Package 
14-Pin P-Dip 14-Pin C-Dip* 


TPO606N6 TPO606N7 


*14-pin Side Brazed Ceramic Dip. 


Features 


4 independent channels 

4 electrically isolated die 

Commercial and Military versions available 
Freedom from secondary breakdown 

Low power drive requirement 

Low C,.. 
High input impedance and high gain 


and fast switching speeds 


Ll) ti ti ti oo 


Applications 


(J) Motor control 
(| Convertors 
[] Amplifiers 
(] Switches 


L) Power supply circuits 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Plastic Ceramic 
Package DIP DIP 
|, continuous & |, (single die) 0.65A 0.75A 


|, pulsed* & I. 


Power Dissipation @ T,, = 25°C* 
8, °C/W) 
8. (CW) 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 
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Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Electrical Characteristics 


Refer to TPO6A Data Sheet for detailed characteristics. 


Pin Configuration 


top view 


14-pin DIP 


¢}) Supertex inc. 


TQ3001 VQ3001 
VQ7254 


Surface Mount 


N- and P-Channel Quad Power 
MOSFET Arrays 


Ordering Information 


Ros (on) Ves ih) 

(max) (max) 

Q1 + Q2 or 
Q3 + Q4 


40V 30 VQ3001NE VQ3001N7 
40V 30 TQ3001N6 TQ3001N7 
Q 


3 


Features 


(| Freedom from secondary breakdown 
|} Low power drive requirement 
(| Ease of paralleling 


[| Low C.., and fast switching speeds 


Excellent thermal stability 

(] Integral Source-Drain diode 

(} High input impedance and high gain 

|] Complementary N- and P-Channel devices 


(} Low Threshold version available 


Applications 


(] Bubble/Memory drivers 


(] General purpose complementary drivers and switches 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV oss 
Drain-to-Gate Voltage Bi ae 
Gate-to-Source Voltage + 20V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C 


“Distance of 1.6 mm from case for 10 seconds. 
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VQ7254N6 


Order Number / Package 
N-Channel P-Channel 14-Pin P-Dip 14-Pin C-Dip 


20 Terminal 
LCC Quad 


VQ3001NF 
TQ3001NF 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


TQ3001/ VQ3001/ VQ7254 


Thermal Characteristics 


Package |, (pulsed)* | Power Dissipation 6, 6. _ 
See Se @T.= 25°C | °C/W | °C/W a ae 


2 Se a ee 


r30a [ee 


LCC 


*Total for 4 die. tEach die. 


Electrical Characteristics (@ 25°C unless otherwise — (Notes 1, 2, and 3) 


Pan aa G) Gee 
Breakdown Voltage rya7256 
VQ3001 
ince 


| TQ3001_ 


a 
VQ3001 Vag = Veg: Ip = 1MA 
—. fet Wel ie Li Waheosihas 


Veg = 0; |, = 10HA 


Gate Threshold Voltage 


og = 11-4V, 1, = 1A 


ag = 0: Vog = 12V 


ON-State Resistance 
: 5.0 
= eee : 
TQ3001 
Q,+Q,o0rQ,+Q, - va7254_ 
Turn-OFF Delay Time R = 159) 


Zero Gate Voltage Drain Current P| 05] | 05] BA | Veg = 9; Vog = 0.8 Min Rating 
Q, 3%, or Q, + Q3-0 
Total Static 
Forward ON Voltage VQ7254 —[a[ [a 0. — = 0, |, = 50mA 

Note 1: All D.C. parameters 100% tested (pulse test: 300us pulse, 2% duty cycle). | 


V Total Static VQ3001 
Ds 
V 
Drain-to-Source 
Reverse Transfer ee | 25] | 60 
Note 2: All A.C. parameters sample tested. 


Drain-to-Source 
ON-State Resistance 
Note 3: Refer to device types TNO6L and TPO6L for characteristic curves. 


Switching Waveforms and Test Circuit 


PULSE 


meu GENERATOR 


SCOPE 
D.U.T. 


Output 


FET polarity in test circuit is N-channel only. 
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° . . ‘ TQ3001/VQ3001/VQ7254 
Pin Configuration and Schematic 


top view top view 


20-pin Ceramic LCC 14-pin DIP 
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VC0106N6 


¢}) Supertex inc. VC0106N7 


Complementary Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


a Information 


Rosion) (Max) Order Number / Package 
Q1 + Q2 or Q3 + Q4 14-Pin P-Dip 14-Pin C-Dip* 


VCO106N6 VCO106N7 


*14-pin Side Brazed Ceramic ___604_ 


Features 


|] 4 independent channels 


4 electrically isolated die 


Commercial and Military versions available 


Freedom from secondary breakdown 
Low power drive requirement 


Low C,.. and fast switching speeds 


O 
CI 
_] High input impedance and high gain 
O 


Complementary N- and P-Channel devices 


Applications 


Motor control 


O 
_] Convertors 


|] Amplifiers 
(] Switches 
_] Power supply circuits 


(] Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Plastic Ceramic 
Package DIP DIP 
L. continuous N-Channel 0.56A 


& |, (single die) | p_Channel 0.35A 
|p pulsed” N-Channel 


& loa" P-Channel 
Power oo @ T, = 25°C* 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 
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Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Electrical Characteristics 


Refer to VNO1A and VP01A Data Sheets for detailed character- 


istics of N- and P-Channel devices. 


Pin Configuration 


top view 


14-pin DIP 


¢} Supertex inc. 


VCO206N6 
VC0206N7 


Complementary Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 


BV ss / 
BV ngs 


Rosion) (max) 
Q1 + Q2 or Q3 + Q4 


Order Number / Package 


VC0206N7 


VC0206N6 


“14-pin Side Brazed Ceramic Dip. 


Features 


4 independent channels 

4 electrically isolated die 

Commercial and Military versions available 
Freedom from secondary breakdown 

Low power drive requirement 


Low C,... and fast switching speeds 


High input impedance and high gain 


noodoaaaad 


Complementary N- and P-Channel devices 


Applications 


CL) Motor control 
[] Convertors 


(] Amplifiers 


Switches 


Power supply circuits 


_] Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Plastic Ceramic 
Package DIP DIP 
|, continuous —_| N-Channel 0.86A 


& lon (Single dle) | P-Channel 
N-Channel 


|, pulsed* 
& loam” P-Channel 2.54 2.5A 
w | aw 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 


14-Pin P-Dip 14-Pin C-Dip* 
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Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Electrical Characteristics 


Refer to VNO2A and VPO2A Data Sheets for detailed character- 
istics of N- and P-Channel devices. 


Pin Configuration 


top view 


14-pin DIP 


VNO104N6 / VNO104N7 


Ch Supertex inc. —V'N0106N6 / VNO106N7 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


oreo Information 


ted Rosion) Order Number / Package 

Voas (max) 14-Pin P-Dip 14-Pin C-Dip* 
pO VNO104N6 VNO104N7 
VNO106N6 VNO106N7 


*14-pin Side Brazed Ceramic Dip. 


Features Advanced DMOS Technology 


L) 4 independent channels These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
[] Commercial and Military versions available with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
_] Low power drive requirement these devices are free from thermal runaway and thermally- 
O Low Cyc. induced secondary breakdown. 


CL) High input impedance and high gain 


(] 4 electrically isolated die 


|] Freedom from secondary breakdown 


and fast switching speeds 
Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Applications 
Motor control Electrical Characteristics 


Convertors Refer to VNO1A Data Sheet for detailed characteristics. 


Amplifiers 
Switches Pin Configuration 


Power supply circuits 


LJ 


_] Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Plastic Ceramic 
Package DIP DIP 
|, continuous & |, (single die) 0.56A = 


Power Dissipation @ T,, = 25°C# — 


8, (CW) 83.3 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 


top view 


14-pin DIP 
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bi Supertex inc. 


VNO106NE / VNO109NE 
Surface Mount 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 


BV (ON) 
DGS 


Features 


LJ] 4 independent channels 
(| 4 electrically isolated die 


_] Commercial and Military versions available 


|} Freedom from secondary breakdown 
(} Low power drive requirement 
(} Low C,,, and fast switching speeds 


(} High input impedance and high gain 


(] Complementary N- and P-Channel devices 


Applications 


Motor control 


Convertors 


[|] Amplifiers 


[] Switches 


Power supply circuits 


() Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Ceramic 
Package LCC 
|, continuous & I, (single die) 0.32A 


|, pulsed* & I..4,* 1.75A 


Power Dissipation @ T,, = 25°C# 
8, (°C/W) 275 
8, CCM) 


208 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 
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Order Number / Package 
16 Terminal Ceramic LCC 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Electrical Characteristics 


Refer to VNO1A Data Sheet for detailed characteristics. 


Pin Configuration 


top view 


16-pin LCC 


VNO204N6 / VNO204N7 


¢} Supertex imc. —V'N0206N6 / VNo206N7 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 


BV 506 (max) 14-Pin P-Dip 14-Pin C-Dip* 
_VNO204N6 VNO204N7 
VNO206N6 VNO206N7 


*14-pin Side Brazed Ceramic Dip. 


Features Advanced DMOS Technology 


[] 4 independent channels These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
_] Commercial and Military versions available with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
_] Low power drive requirement these devices are free from thermal runaway and thermally- 
1 Low Cicg induced secondary breakdown. 


_] High input impedance and high gain 


co 


_] 4 electrically isolated die 


(| Freedom from secondary breakdown 


and fast switching speeds 
Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 


Applications fast switching speeds are desired. 

C] | s s S 
paola Electrical Characteristics 

(] Convertors 

= = Refer to VNO2A Data Sheet for detailed characteristics. 

[] Amplifiers 

[] Switches 


Pin Configuration 


(] Power supply circuits 
O 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 
DIP DIP 


Package 


|, continuous & |, (single die) 


+ + 
|, pulsed* & Iho. 


Power Dissipation @ T, = 25°C* 
6, (°C/W) 
8, CC/W) 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 


top view 


14-pin DIP 
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VN2106NF / VN2110NF 


bi Supertex Inc. Surface Mount 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


— Information 


Order Number / Package 
ial Roscon) 
(max) 20 | 20 Terminal Ceramic LCC | Ceramic LCC 


Features Advanced DMOS Technology 


(1) 4 independent channels These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
Commercial and Military versions available with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
Low power drive requirement these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


(] 4 electrically isolated die 


|] Freedom from secondary breakdown 


_] Low C,,. and fast switching speeds 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 


Applications fast switching speeds are desired. 


|} Motor control 


(] High input impedance and high gain 


Pin Configuration 


[] Convertors 


(} Amplifiers 
(} Switches 


|] Power supply circuits 


(| Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


top view 


20-pin Ceramic LCC 
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a VN2106NF/ VN2110NF 
Thermal Characteristics 


Package l p (continuous)* I, (pulsed) Power Dissipation* 64 Gi. 
@T, = 25°C °C/W °C/W 


’ |, (continuous) is limited by max rated T,. 


* Total for package. 
* Single die. 


Electrical Characteristics sinned 25°C unless otherwise specified) (Notes 1 and 2) 


Drain-to-Source 
Breakdown Voltage Je ee Ip = 1MA, Veg = 0 
9 VN2106 21— 
Gate Threshold Voltage Ves = Vos: lp = 1MA 


400 mw Veg = 9, Vig = 0-8 Max Rating 

T, = 125°C 
Veg = BV, Vg = 25V 
Veg = 10V, Vig = 25V 


Rosion) Static Drain-to-Source Q Veg = OV, I, = 250mA 
ON-State Resistance ee | Vag = 10V, |, = 1.0A 
Forward Transconductance Parmar fae Vos = 29V, |, = 0.5A 
input Capacitance a rere 
; as =“) “ps = 
oss Common Source Output Capacitance | 8 pF t { Mes 
Reverse Transfer Be el cae ee 2 
eet 
Reverse Recovery Time 2 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


QO}; O 


> 
Dv 
wn 
n 


oe he 
9 


- 


Switching Waveforms and Test Circuit 


_ 
PULSE | 


i GENERATOR 


SCOPE 
D.U.T. 


Output 
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VP0104N6 / VP0104N7 


Ch Supertex imc. \VP0106N6 / vP0106N7 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


oes Information 


is 


*44-pin oe Brazed Ceramic Dip. 


Features Advanced DMOS Technology 


(| 4 independent channels These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
(| Commercial and Military versions available with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
Low power drive requirement these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


(| 4 electrically isolated die 


|| Freedom from secondary breakdown 


_| Low C,.. and fast switching speeds 
Supertex Vertical DMOS Power FETs are ideally suited to a wide 


a range of switching and amplifying applications where high break- 


Applications a 
(| Motor control 

Fl Convertors Electrical Characteristics 

(|) Amplifiers Refer to VP01A Data Sheet for detailed characteristics. 

(} Switches 

(| Power supply circuits Pin Configuration 


(| Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Plastic Ceramic 
Package DIP DIP 


|, continuous & |, (single die) 0.35A 0.4A 


ea ea 
|, pulsed* & Io. 


Power Dissipation @ T,, = 25°C# 
8, (°C/W) 
6. (°C/W) 


top view 


14-pin DIP 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 
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VPO0204N6 / VP0204N7 


CG) Supertex ara. | VP0206N6 / vP0206N7 


P-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 


nn Rosco) Order Number / Package 
BV ics 


(max) 14-Pin P-Dip 14-Pin C-Dip* 
40 VP0204N6 VP0204N7 
2 VP0206N6 VP0206N7 


*14-pin Side Brazed Ceramic Dip. 


Features Advanced DMOS Technology 


_] 4 independent channels These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
() Commercial and Military versions available with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
[] Low power drive requirement these devices are free from thermal runaway and thermally- 


CO Low C,,, and fast switching speeds induced secondary breakdown. 


High input impedance and high gain 


4 electrically isolated die 


(] Freedom from secondary breakdown 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 


Appl ications fast switching speeds are desired. 
oii Electrical Characteristics 


(J Convertors Refer to VPO2A Data Sheet for detailed characteristics. 


Amplifiers 


4) Switches Pin Configuration 


[} Power supply circuits 


[] Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Thermal Characteristics 


Plastic 
Package DIP 
|, continuous N-Channel 
& IL, (Single die) | P-channel 
ly 


0.6A 
pulsed’ N-Channel 2 5A 

& loam P-Channel 
3W 


Ceramic 
DIP 


top view 


14-pin DIP 


Power Dissipation @ T,, = 25°C# | 3Ww 
5, 
mia 


* Pulse test 300 uS pulse, 2% duty cycle. 
* Total for package. 


62.5 
31.2 
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VQ1000 


¢) Supertex inc. 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 


BY ne i R i Order Number / Package 
DSS DS(ON) D(ON) 
BV 56s (max) (min) 14-Pin P-DIP 14-Pin C-DIP 


Features Advanced DMOS Technology 


(| Very high input impedance These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
Low on-resistance with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
High reliability these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


LJ 


Very high speed 


LJ 


(]} No secondary breakdown 


. : Supertex Vertical DMOS Power FETs are ideally suited to a wide 
Applications range of switching and amplifying applications where high break- 
7 down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


[} Logic to high current interface 
|] High speed line driver 
[] LED digit strobe driver Pin Configuration 


|} Linear amplifiers 


(| Stepper motor drive 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 565 
Drain-to-Gate Voltage EW 4a 
Gate-to-Source Voltage + 15V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C 
top view 
14-pin DIP 
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_.. VQ1000 
Thermal Characteristics (@ T, = 25°C) 
All four Transistors 


” iene 
eee ee VQ1000N7 


Total Power Dissipation 


Bo Pot 


Q, - Q,or Q,- Q, 
Q, - Q,, Q,- Q,, Q, - Q, or Q,- Q, 
[Continuous rain Curent? | AYR 
= ns eS eee eS 


Note 1: All D.C. parameter 100% tested at 25°C unless otherwise stated. (Pulse test: 300 ps, 2% duty cycle.) 
Note 2: Ip (continuous) is limited by max rated T,. 


Note 3: To = 25°C. 


Each Transistor 


Electrical Characteristics (@ 25°C unless otherwise specified) (Notes 1 and 2) 
oo 


Drain-to-Source 
Breakdown Voltage = 0, |, = 100uA 


Gate Threshold Voltage | oe | ps Ves vos I, = 1.0mA 
Change in Vesut) with Temperature eed Ves = Vos: Ip = 1.0MA 


Zero Gate Voltage Drain Current | Vgg= 0; Vog=Max Rating | = 0, Vig = Max | Vgg= 0; Vog=Max Rating | 


Veg = 9, Vog = 0.8 Max Rating 
T, = 125°C 
— ON-State Drain Current ie 
Rosion) Static Drain-to-Source 
ON-State Resistance 


GS(th) 


b& 
iE 


Ves = 10V, Ving = 25V 
Rosion) Change in Ragin) with Temperature 


ee . Vag = BV, | = 0.2A 

Veg = 10V, |, = 0.34 
ee ee ee 

of 


Input Capacitance 


Common Source Output Capacitance | Td pF 
Reverse Transfer ee Lt ee 
Ttyou | Tum-OnDelyTime ———SSSSC*dYSC*~“‘SS~‘(;(S«C“S(S 
A 
ee 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note .: All A.C. parameters sample tested. 


n 
n 


O 
Oo 
D 
Oo 


Hetty 


Comal 
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Thermal Coupling and Effective Thermal Resistance ee 


In multiple chip devices, coupling of heat between die occurs. The Assuming equal thermal resistance for each die, equation (1) 
junction temperature can be calculated as follows: simplifies to: 
AT, = Res Poy i Roe Kao Poo “a Ros Kos Pos = Roa Kos Po, (1) ATs, * RalPo: . Koo Poo ? Kos Pog - Kos Poy) ) 
where AT ,, is the change injunction temperature of die 1. For conditions where P,, = Pp, = Pa, = Poy Por = 4Pp, equation 
R,, thru 4 is the thermal resistance of die 1 through 4. (3) can be further simplifed and, by substituting into equation (2), 
P., thru 4 is the power dissipated in die 1 through 4. results in: 
K,, thru 4 is the thermal coupling between die 1 and die 2 RO cer) =R,, (1+ K,, + Ky, + K,,)/4 (4) 
through 4. Values for the coupling factors when the ambient is used as a 
An effective package thermal resistance can be defined as reference are given in the previous table. If significant power is to 
follows: be dissipated in two die, die at the opposite ends of the package 
should be used so that lowest position junction temperatures will 
Ro cerry = AT yy/Por (2) result. 


where P... is the total package power dissipation. 


Drain-Source Diode (t, - Reverse Recovery Time) 


The internal drain-source diodes of DMOS Power FETs may be Reverse recovery time is measured using the circuit below. 
used as catch diodes or free-wheeling diodes. Current ratings for Forward and reverse current I. and |,, are equal and are tested at 
these diodes are the same as the contnuous and peak drain the continuous and peak current ratings of the DMOS FET. 


current ratings for the DMOS FET. 


Switching Waveforms and Test Circuits 


+30 V 


JL 


20 Us, 0.1% = D 
DUTY CYCLE 
IF 
trr 
t 
o— 
Irr 
*Rs — CHOSEN FOR CORRECT 
IF AND IR S 
—30 V a 
Tp, Pest Circuit Tap lest Waveforms 
+15V 
23m ea ae 
PULSE GENERATOR VI saa PULSE WIDTH 
HP215A OR EQUIV. 502 ATTENUATOR 502 INPUT 
, * VGS(on) = + 10V 
0.U.T. 
INPUT 
VGS(off) 
Switching Time Test Circuit ee 
OUTPUT 


VDS(on) 


Switching Time Test Waveform 
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Typical Performance Curves 


ID — DRAIN CURRENT(AMPS) 1p — DRAIN CURRENT(AMPS) 


Gos — OUTPUT CONDUCTANCE(MILLIOHMS) 


0 


0.8 


0.4 


0.2 


Output Characteristics 


sSS 3088 
{a a an a a 
ii a aan (a (oat ieee ator; (a 

0 10 20 30 40 50 
VpDs — DRAIN-SOURCE VOLTAGE(VOLTS) 


Static 
Transfer Characteristics 


VDS = 25V 
80 Us, 1% 
DUTY CYCLE 
PULSE TEST 


0 2 4 6 8 10 
VGS — GATE-TO-SOURCE VOLTAGE(VOLTS) 


Output Conductance vs 
Drain Current 


REDUCTION 
DUE TO 
HEATING 


ID — DRAIN CURRENT(AMPS) 


0.8 


0.6 


0.4 


0.2 


Ip — DRAIN CURRENT(AMPS) 


250 


200 


150 


100 


50 


gf; — TRANSCONDUCTANCE(mU ) 


250 


200 


150 


100 


50 


gf; — TRANSCONDUCTANCE (mS ) 


0 
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VQ1000 


Saturation Characteristics 


vay eee 1 
gv — Diy! 7 
ce tb 


0 2 4 6 8 10 
Vps — DRAIN-SOURCE VOLTAGE(VOLTS) 


Transconductance vs Drain 
Current 


80 ps, 1% 
DUTY CYCLE 
PULSE TEST 


0 200 400 600 800 1000 


ID — DRAIN CURRENT(mA) 


Transconductance vs 
Gate-Source Voltage 


Vpbs = 10V 

80 Us, 1% 
DUTY CYCLE 
PULSE TEST 


0 2 4 6 8 10 
VGS — GATE-TO-SOURCE VOLTAGE(VOLTS) 


Rps — DRAIN-TO-SOURCE ON RESISTANCE(Q)) 


OUTPUT VOLTAGE 


INPUT VOLTAGE 


Drain-to-Source ON Resistance 
vs Gate-to-Source Voltage 


10 


VGsS — GATE-TO-SOURCE VOLTAGE(VOLTS) 


00 


10 


tit tt At 
CEE 
zz J. NH 


t — TIME(ns) 
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C — CAPACITANCE (pF) 


VQ1000 


Capacitance vs Drain-to-Source 
a 


Vps — DRAIN-SOURCE VOLTAGE(VOLTS) 


Ch Supertex inc. 


VQ1001 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 


BV nas (max) (min) 


*14-pin side-brazed ceramic DIP. 


Features 


Freedom from secondary breakdown 


(] Low power drive requirement 


|] Ease of paralleling 
Low C,, and fast switching speeds 


(] Excellent thermal stability 


_] Integral Source-Drain diode 


_] High input impedance and high gain 


[] Complementary N- and P-Channel devices 


Applications 


|] Motor control 


[] Convertors 


Amplifiers 


[| Switches 


LJ 


Power supply circuits 


Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 


DSS 
Drain-to-Gate Voltage BV nas 
Gate-to-Source Voltage + 40V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature* 300°C 


*Distance of 1.6 mm from case for 10 seconds. 
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Order Number / Package 
Quad Ceramic DIP* 


VQ1001P 


Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize a vertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Pin Configuration 


top view 


14-pin DIP 


VQ1001 
Thermal Characteristics (T, = 25°C) 


Each Transistor All Four Transistors 
VQ1001P ‘VQ1001P 


Pulsed Drain Current A Se SO SN 


——y CharacteristicS (@ 25°C unless otherwise specified) (Notes 1 and 2) 


Parameter Sm ee tninn Coneitons 


Drain-to-Source 
V = 0, In = 10 pA 


VGS(th) Gate Threshold Voltage ote Ves = Vps |p = 1mA 
lass Gate Body Leakage Ff YL t00. | na Vas = +15V, Vps = 0: 


Zero Gate Voltage Drain Current 


Static Drain-to-Source 
ON-State Resistance 


Vas = 5V, Ip = 0.2A 
Vas = 12V, Ip = 1.0A 


Coss Common Source Output Capacitance 2 
Crss Reverse Transfer Capacitance Ld 


Vas = 0, Vps = 15V 


f = 1MHz 
Vpp = 15V, Ip = .6A 


t(ON) Turn-ON Time 
t(OFF) Turn-OFF Time Rs = 500 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Switching Waveforms and Test Circuit 


INPUT 
t(OFF) 


SCOPE 


td(ON) td(OFF) tf D.U.T. 


OUTPUT 


10-40 


C) Supertex inc. 


VQ1004 


N-Channel Enhancement-Mode 
Vertical DMOS Power FETs Quad Array 


Ordering Information 


BV Gs (max) (min) 


Order Number / Package 


Quad Ceramic DIP* Quad Plastic DIP 


*14-pin side-brazed ceramic DIP. 


Features 


= 


|] Freedom from secondary breakdown 


_| Low power drive requirement 


Ease of paralleling 


[] Low C., and fast switching speeds 


(| Excellent thermal stability 


Integral Source-Drain diode 


_] High input impedance and high gain 


Complementary N- and P-Channel devices 


Applications 


|] Motor control 


[] Convertors 


(| Amplifiers 
[] Switches 
[| Power supply circuits 


() Driver (Relays, Hammers, Solenoids, Lamps, 
Memories, Displays, Bipolar Transistors, etc.) 


Absolute Maximum Ratings 


Drain-to-Source Voltage BV 


DSS 
Drain-to-Gate Voltage BY nas 
Gate-to-Source Voltage + 40V 
Operating and Storage Temperature -55°C to +150°C 
Soldering Temperature” 300°C 


Distance of 1.6 mm from case for 10 seconds. 
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Advanced DMOS Technology 


These enhancement-mode (normally-off) power transistors util- 
ize avertical DMOS structure and Supertex's well-proven silicon- 
gate manufacturing process. This combination produces devices 
with the power handling capabilities of bipolar transistors and with 
the high input impedance and negative temperature coefficient 
inherent in MOS devices. Characteristic of all MOS structures, 
these devices are free from thermal runaway and thermally- 
induced secondary breakdown. 


Supertex Vertical DMOS Power FETs are ideally suited to a wide 
range of switching and amplifying applications where high break- 
down voltage, high input impedance, low input capacitance, and 
fast switching speeds are desired. 


Pin Configuration 


top view 


14-pin DIP 


VQ1004 
Thermal Characteristics (T, = 25°C) 


Each Transistor All Four Transistors 
Test 


varoo4s 
a Ga A 
(«| « | | 


/W 
Pulsed Drain Curren a ee ee 


Electrical Characteristics (@ 25°C unless otherwise specified) _ (Notes 1 and 2) 


Parameter Typ Conditions 
Symbol 
Drain-to-Source 


VGSith Gate Threshold Voltage Fas} ov Ves = Vos: |p = 1mA 
less Gate Body Leakage Ff | 00 | na Ves = +15V, Vos = O 


Ipss Zero Gate Voltage Drain Current 


Ves = O. Vps = Max Rating 


Ves = 9, Vps = 0.8 Max Rating 


Ta = 125°C 


ID(ON ON-State Drain Current Pas] | fl ak | Vas = 10V, Vos = 2 VDS(ON) 


RDS(ON) Static Drain-to-Source Vas = SV, Ip = 0.3A 
ON-State Resistance v - oe es a 
, GS ~ »'ID = 


( 


Ciss Input Capacitance 
Coss Common Source Output Capacitance 


FS 
Diode Forward Voltage Drop 


Note 1: All D.C. parameters 100% tested at 25°C unless otherwise stated. (Pulse test: 300us pulse, 2% duty cycle.) 
Note 2: All A.C. parameters sample tested. 


Crss Reverse Transfer Capacitance Ld 


Switching Waveforms and Test Circuit 


INPUT ee ee! es ae 
t(ON) t(OFF) haar | 
GENERATOR SCOPE 
td(ON) tr td(OFF) tf D.U.T. 
OUTPUT 
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Alphanumeric Index and Ordering Information 
Company Profile 

Application Notes 

Static Handling Procedures and Quality Assurance 
Process Flow 

DMOS Product Family 

N- and P- Channel Low Threshold MOSFETs 
DMOS Discretes N-Channel 

DMOS Discretes P-Channel 

DMOS Arrays and Special Functions 

HVCMOS High Voltage ICs 

CMOS Consumer/Industrial Products 

Lead Bend Options and Surface Mount Packages 
Package Outlines 


Representatives/Distributors 


RA 


¢} Supertex inc. 


HVCMOS Selector Guide 


High-Voltage Source/Sink Outputs (Push-Pull) 


Device output Output Similar 
Logic Configuration Operating Current : Applications 
Number Devices 
oe Per Channel 


HV6810} 10 | Serial to parallel +25mA TI TL4810 Vacuum Fluorescent 
converter w/latches -4mA Sprague UCN5810 display drivers 
HV01 16 | Grey shade driver with +40mA None Video and grey shade 
16 analog levels displays EL and LCD 
HV08 24 | Grey shade driver with +40mA None Video and grey shade 
16 analog levels displays EL and LCD 
HV53/ 32 | Serial to parallel converter +20mA *Siliconix S| 9553/9554 EL column drivers and 
HV54 w/latches, output enable *TI SN75555/75556 non-impact printers 
*Sprague UCN5853/5854 | LCD Drivers 
HV57/ | 32 | Serial to parallel converter 80V +20mA Siliconix $19553/9554 Non-impact printers 
HV58 w/latches, polarity and TI SN75555/75556 and plotters, EL 
blanking Sprague UCN5853/5854 | displays, LCD drivers 
HV60 32 | LCD driver w/active +40V +15mA None with return to High voltage LCD 
return to ground GND capability displays 
HV500 | 32 | AC plasma driver with 100V +15mA *T| SN75500/55500 AC plasma display 
multiplexed 8-bit shift drivers, printer 
register 
HV501 | 32 | Serial to parallel AC plasma 100V Rue *TI SN75501/55501 AC plasma display 
driver with shift register drivers, printer 
HV04/ 64 | Serial to parallel converter 80V Ril None EL column drivers, non- 
HV06 w/latches, polarity and impact printers, LCD 
blanking displays 


HV04H/ | 64 +20mMA None 
HVO6H -12mA 


*Pin compatible direct replacement. 


EL column drivers, non- 
impact printers, LCD 
displays 


Serial to parallel converter 
w/latches, polarity and 
blanking w/hotswitch 
Capability 


T1=4 


High-Voltage Sink Only Outputs (Open Drain N-Channel) 


Devi Output Output Current Direct 
i ev e Logic Operating Per Competitive Applications 
Hot Configuration Voltage Channel Devices 


Fvoe | 16 | Serato paral convener | e50v | 260ma | Nore ——=~=«dt EL vowaiver 


HV51 32 | Serial to parallel converter 220V -100mA *TI 75551/75552 EL row driver, non- 
HV52 w/output enable and strobe *Siliconix Si9551/9552 impact printers/ 
*Sprague UCN5851/5852 | plotters 

HV55 Serial to parallel converter 300V -100mA Tl 75551/75552 Non-impact printers/ 

HV56 w/latches, polarity and Siliconix Si9551/9552 plotters, EL row drivers 
blanking Sprague UCN5851/5852 

HV03 Serial to parallel converter 300V -100mA EL row drivers, non- 

HV05 w/latches, Supertex logic aCe printers/plotters 


HV30 Le | 7 segment decoder/driver 200V | None —————S& EL 7 segment | EL 7 segment displays _ 


*Pin compatible direct replacement 


High-Voltage Source Only Outputs (Open Drain P-Channel) 


Output Output 
kseadt Sota Ha Operating | Current Per : he Applications 
g Voltage Channel 


HV41 32 | Serial to parallel converter -220V +80mA Sharp EL row drivers, non- 

HV42 w/output enable and strobe impact printers 

HV45 32 | Serial to parallel converter -300V +60mA Sharp Non-impact printers and 

HV46 w/latches, polarity and plotters, EL display row 
blanking drivers 


High-Voltage Analog Switches 


Device Switch Maximum Similar 
Horiber Operating Switch egies Applications 
Configuration Resistance 
— Dual SPST 100V P-P 100 ohms MAX 341 High voltage switching, mil 
electronics & insturmentation 
iawn Dual SPDT 100V P-P 100 ohms MAX 343 High voltage switching, mil 
electronics & instrumentation 
HV345 Dual DPST 100V P-P 100 ohms MAX 345 High voltage switching, mil 
electronics & instrumentation 
HV348 Dual SPST 100V P-P 55 ohms MAX 348 High voltage switching, mil 
electronics & instrumentation 


High-Voltage Bilateral Switches 


, ; Maximum Peak 7 
Device Logic : ; Similar —— 
; Switch Switch ; Applications 
Number = Configuration Voltage Current Devices 


HV10 4 | Individual inputs 160V P-Supp +3.0A Siliconix DG568/569 Medical ultrasound HV 
HV17 with/without latches 130V P-P Sig Intersil H9108 multiplexers, Ink jet 
printers 


HV12-16 Shift register or decoders, | 160V P-Supp £1. Siliconix DG568/569 Medical ultrasound HV 
HV18 latches & chip selects 130V P-P Sig Intersil H9108 multiplexers, Ink jet 


printers 


112 


Ch Supertex inc. 


16-Channel Matrix TFEL Panel Display Column Driver 


Ordering Information 


Package Options 
40-Pin Ceramic 36-Pin 36-Pin Leaded 36-Pin Leaded 36-Pin Leaded 
DIP Leadless Chip Chip Carrier Chip Carrier Chip Carrier 
Carrier Flat Leads Std. Bent Leads Reverse Bent Leads 
HV01 HV01C HV01LC HV01CF HV01CS HV01CR HV01X 
Features General Description 
1 Up to 60V modulation supply voltage The HV01 is a 16 channel column driver IC designed for general 


purpose electroluminescent display use. The chip contains a D to 
A converter and a push-pull output driver for each channel. Input 
Capability of 16 levels of gray shading data is clocked in on the Hi to Low transition of the Clock input and 
stored in shift registers. This data feeds into the respective 4-bit 
polynomial counter, which serves as a time measuring device. 
Integrated high voltage DMOS and CMOS technology The output of this counter controls a charging device allowing a 


Available in 40-pin DIP, 36 LCC pkg., or in die form ramp signal to set the analog driver to the desired voltage level 
7 corresponding to one of the 16 possible gray shades. 


L] 


Drives up to 1000 lines 


L] 


L] 


15uS per conversion and output cycle 
0 
O 


Absolute Maximum Ratings 


Low Voltage Supply V,,, -0.5V to 14V 
High Voltage Supply V., -0.5V to 65V 
Ramp Voltage V,, -0.5 to V., +0.3V 
Logic Input Voltage -0.5V to V,, +0.5V 
Storage Temperature -65°C to 150°C 
Power Dissipation’ 1.6 Watt 


Note 1: For operation above 25°C ambient derate linearly to 85°C at 15mW/°C. 
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HV01 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


Taymor [Paar in Tae we [oe 

rea ah Votan toe ros Nog 
es 

a 

V,» (Driver) Supply Current Pf 12 [mA Vop = 60V, to, = 50S 

a 

ao! 

ee) 


Conditions 


Vin 
Vit 
lops 


PPS STDBY V,,, Supply Current 


IL? Input Leakage Current 


7p) 
— 
s, 
w 
< 
< 
e) 
2) 
wo 
Cc 
Ae) 
= 
< 
oO 
= 
© 
> 


Logic Output Sink Current 
mA Vop = 60V, V,, = 60V 


CL ee ae 
HV Analog Output Source Current -40 
hones hd bt ae 
HV Analog Output Sink Current 40 mA Vp = 60V, V,, = 60V 
uve | cw 


AC Characteristics (v,,, = 12v, T, = 25°C) 


[Symbor [_____Parameter___| win | Typ | Max [Units | Conditions 
| Stiptinebetoereaa Src | 
Tn Hoidtne aterioaa Snateoa) OT | 
[| tosetCourtPuse wa Ome 
[As | Toadsetup teers Counter 
[hc _| ToadhaldaterCountock Of 
ton | CounttoRampdeay TO 
Tn | SyeeTinetRampSoreé TTP] 
ie | RiseTineotRameSeral TT ws 
[Tos [Operating Feaveney (SCE) WR Vg FOBT 
[oc [Data item sree 
(©, | erat hoting eapactance arpa [OT 
[ie | Ranpwotagetatine ST] 


Recommended Operating Conditions* 


Low Voltage Supply V_,, 12V+10% 

High Voltage Supply V,, 
Logic Input Voltage 
Operating Temperature (T,) 


Na 
OH 
OL 
AOH 
Low 


* Recommended Power Up Sequence: V Logic, V, 


pp: Vpp: 


11-4 


Switching Waveforms _ 


DATA-IN 


'DS | | | 
'DH \+—'s_—>| 


| | 
SHIFT CLOCK JLELA Lt FP Ley, 
| | 
| 
| ss t 
LOAD/COUNT BNAPLE | : COUNTING 
| 


COUNT CLOCK 


RAMP SIGNAL VR 


Timing Diagram 


SHIFT REGISTER CLOCK Pees JORUQUPURUDU)CUIUIOIURC ROJO RUN CMmmNCDUDOROIUROIUDONUNODUNOHUNUDORGMmpOIURURURUNUNOIURONRUIOR0000() x 
LOAD/COUNT Sp re ee oy ee os 
COUNTER CLOCK seep eaUpU a eaUaUgUaUp Eat aU aU pUatgUaUpUpUpUaegupUpuaUgugUaupUpUgupusugUgugupegepUgupUgusupupuglguaugUaUstpUgupugunusunuatatatntsenUnun0pUaune 


RAMP. SUPPLY 
VR 


CHARGING PULSE SS OE 
SHADE 10 SHADE 1 SHADE 0 


(INTERNAL NODE) 


ANALOG OUTPUT 
VOLTAGE VAO 


HV01 
Functional Block Diagram 


D TOA AND 


i ANALOG DRIVER 
Ge | ow} Pen 
7 Ty 
Se Gel ie ee ees 
i a Deal Ge ee es ey es 
4} ca! 7 ne 


- - 4 BIT DECREMENT COUNTER ~—s CguNTER 4 1 
oO o>) ial 
2 = OUT CH 
Y Y H GND 
zi 2 | | 
Be) Be) | 
m m 
@) a) | 
Y Y 
= = = 16 TOTAL | 16 TOTAL 
DD =e) | | 
| 
| | 


VR 


—— ne ‘ 


COUNTER} ANALOG 
Og, Op | | | 4 BIT DECREMENT COUNTER OUT DRIVER Sie 


| H541SIDSY I4IHS LIG OL 
I; H41SIOSY LAHIHS L9G OL 
4 ~ 


Function Table 


Control Inputs 
Outputs 
Function Shift Counter Load/ Shift 
Clock Clock Count VR Registers Counters Parallel 
x 


Load Shift Register L X L Normal Delayed X 
Shift Op. Data-In 
Load Counter Nol 4 H x No Change | Load Data From | No Change Low 
S/R to Counter 
Counting X 4 L Initiates X Translates Data x D/A Conversion 
Ramp To Time 
X Pulsing L Volt. X Counting x Follows Ramp 
Ramping Up 


Voltage Conversion 
L = Low level, H = High level, X = Irrelevant, | = Hi to Low Transition 


Operation of the Column Driver 


Operation of the Column Driver can be understood by looking at 
the logic and timing diagrams. The shift registers store four bits of 
data for each column to be driven. The four bits are used to 
program a counter for sixteen possible values (0-15) which 
generate the sixteen gray shades. Since the shift registers have 
serial outputs, the chips can be connected in sequence. To load 
the shift registers we need n times sixteen pulses (where n = the 
# of chips connected serially ). After the last shift clock, we need 
a short set up time (t,, ) before we can load the data of the register 
into the counter. Thei loading i is performed by the Hilevel of aLoad/ 
Count Enable Pulse (t,). At the end of this pulse the load count 
enable goes low and the transfer gates which connect the shift 
registers to the counters turn off and the counter inputs are 
enabled. The counting will start at the negative going edge of the 
first count clock pulse (t,,.). Concurrently, a positive going ramp 
signal is initiated whose rise time is equal to the length of 16 count 
clocks. The output of the counter is, in effect, a pulse width with 
a termination time controlled by the shift register digital value. The 
analog storage stage follows the value on the voltage ramp input 
for the duration of that pulse, and then holds that voltage value. As 
the timing diagram indicates, each pulse width will specify a 
different voltage level. In effect a digital to analog converter stage 
was implemented. If at any time the difference in voltage stored 
in the analog storage stage and the output voltage differs by more 
than one transistor threshold (typically 2 to 3 volts), one of the two 
output transistors will turn on to set the correct voltage on the 
column. 


Gray Shade Decoding Scheme 


HVO1 
Programming the Column Driver 


The Supertex HVO1 Column Driver was built to generate 16 
different shades on a thin film electroluminescent panel. These 16 
shades are achieved by having 1 of 16 possible voltage levels on 
the analog outputs. 


Depending on the 4 digital inputs fed into the 4 shift registers, data 
is loaded into each of the 16 counters. These counters will 
interpret the data and produce a pulse whose width is determined 
by the data. The output of each drive line is basically a D/A 
conversion of the timing signal generated by the polynomial 
counter. 


The shade voltages are specified by the digital input according to 
the table shown. In the table we designate the various shade 
voltages by numbers. Shade No. 16 is the brightest, while Shade 


-shedeWo., wa | we | inc | wo | 
Shade No. INC 
a 


a 


w 


Pin Configurations 


40-Pin DIP 

Pin Function 
1 L GND 

2 Load Count 
3 N/C 

4 ©, 

5 O. 

6 O, 

7 O. 

8 ¥i 

9 Vpp 

10 NC 

11. N/C 

12 HGND 
13 HVout 16 
14 HVout 15 
15 HVout 14 
16 HVout 13 
17  HVout 12 
18 HVout 11 
19 HVout 10 
20 HVout 9 


Package Outlines 


S| 


20 


top view 


40-pin DIP 


Pin Function 


21 
22 
23 
24 
25 
26 


HVout 8 
HVout 7 
HVout € 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
H GND 

N/C 


IN, 
Shift CLK 
Count CLK 


Vo 


40 


21 


36-Pin LCC 
Pin Function 


L GND 
Load Count 


HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 


Pin Function 


19 
20 
21 
22 
23 
24 
25 
26 
ef 
28 
29 
30 
31 
32 
33 
34 
35 
36 


top view 


36-pin LCC 


HVout 8 
HVout 7 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
H GND 
V 
Ve 
IN, 
IN. 

IN, 

IN, 

Shift CLK 
Count CLK 
V 


PP 


DD 


HV01 


Ch Supertex inc. 


16-Channel Matrix TFEL Panel Display Row Driver 


Ordering Information 


36-Pin 
Leadless Chip 
Carrier 


40-Pin Ceramic 
DIP 


Device 


Package Options 


36-Pin Leaded 
Chip Carrier 
Flat Leads 


36-Pin Leaded 
Chip Carrier 
Std. Bent Leads 


36-Pin Leaded 
Chip Carrier 
Reverse Bent Leads 


HV02 HV02C HVO02LC HVO02CF HV02CS HVO02CR HV02X 


Features 


(1 HVCMOS® Technology 

[] Up to 200V output voltage 

() Can drive up to 1000 lines 

[] 250mA surge current sink capability 

Li TYP Ry of 25 ohms 

High performance — up to 200 KHz scan rate 

_] Integrated high voltage DMOS and CMOS technology 


(1) Available in 40-pin DIP, 36 Pin Ceramic Chip Carrier and 
Leaded Chip Carrier packages 


Absolute Maximum Ratings 


Low Voltage Supply V_,,, -0.5V to 14V 
BV, Driver output transistor voltage -0.5V to 250V 
Total Drive Current (Unison Mode) |, 1.6 AMP 


-0.5V to V,,, +0.5V 
-65°C to 150°C 
1.6 Watt 


Logic Input Voltage 
Storage Temperature 
Power Dissipation’ 


Note 1: For operation above 25°C ambient derate linearly to 85°C at 15mW/°C. 
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General Description 


The HV02 is a 16 Channel Row Drive IC designed for general 
purpose electroluminescent display use. The chip provides the 
scanning voltage to each row output in sequence and, in unison, 
generates the refresh pulse and two sinking pulses (Scan and re- 
fresh sink) which are required for the operation of the TFEL panel. 
The intrinsic source-drain diodes on the outputs can handle surge 
currents up to 250mA for charging of the capacitive loads. 


Serial Data is entered into a 16-bit shift register on the Hi to Low 
transition of the clock input. Data is outputted if enable is Hi and 
the “ALL ON’ input is Low. If the “ALL ON” input goes Hi, all parallel 
outputs turn on in unison to refresh the Row lines on the panel. 
Expansion is possible by using the serial output (data out). This 
output is not controlled by the enable and “ALL ON” inputs. To 
make the system design versatile, the HVO2 has an initialization 
feature which allows setting or resetting the first bit and resetting 
the other bits of the shift register. 


YW 


en HV02 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


TSymbor | Parameter | Win | Tye | Max | Unie | Condlions 


a as SD OR 
SN Sn LR A A 8, 


| Vpp SupplyCurrent = Current Vop = 18V, | Vp = 18V, fg¢ = 100KHZ | Vp = 18V, fg¢ = 100KHZ 100KHz 
ee Voltage Output eS Current Vop = 10.8V 
(Single Driver) Ve = 15V 
Ltt | | InputLeakage Current = Leakage Current Vij | VwsOVorVnn | VwsOVorVnn OF Vin 


Ra Output driver transistor On-resistance eee beter = 10.8V 
BV is Output driver transistor Drain-Source ane V ee Voltage Outputs Off 
Breakdown voltage ly = 200nA 
lo Shift Register Data Out Vop = 10.8V 
Source Current Vo. = 1.0V 
lon Shift Register Data Out Vop = " 8 
Source Current Von - 1.0V 


AC Characteristics (v,,, = 12v, T, = 25°C) 


[Symbor [Parameter «Sin [Typ | Wax [Unite | Conditions ———_ 
Tie | MaxsnitockFeqeny | MR Vp 
PS, ier Grand Sew Rate P50 Vie 


Recommended Operating Conditions 


Parameter 


Low Voltage Supply V,, 10.8V to 13.2V 
Driver ouput transistor voltage up to 200V 


Logie Input Voltage 
Operating Temperature (T,) -40°C to 85°C 
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Operation of the Row Driver HV02 


The operation of the row driver can be understood by looking at Serial data is entered into the registers on the Hi to Lo transition 
the Logic Diagram and Output Waveform states. In normal of the clock input. Normal operation calls for a single logic “high” 
Operation, a row driver selects out a single line on the electrolu- to be clocked through the shift register via the serial output. To 
minescent panel by pulling it down to a negative voltage (-V,). This create a scan function, the enable must be pulsed at each time. 
selection is called scan. Since the EL panel has a large capaci- For the refresh sync mode, the ALL ON input must be high, since 
tance that was charged, eventually it has to be discharged. This this function has to be done in unison for all row lines. 


operation is called refresh, and is performed by connecting these 


in The Row Driver was designed with an added feature of a mode 
to a positive voltage (+V,). 


control input. The flip-flops of the shift registers are made with a 


The driver ground (DR GND) is not tied to the system ground, but reset control. By pulling the “RESET” input high, they will be reset 
rather is a floating node. It is connected to the substrate driver, to zero with the exception of the first. This stage can be high or low 
whose output varies as shown on the Waveform Diagram. The during the reset depending on the control input called “First.” If this 
combination of the Row Drivers and the Substrate Drivers gives input is high, the “RESET” command will be interpreted as a “SET” 
the required four functions which are called scan, scan sync, command for the first flip-flop. This feature is important in the 
refresh and refresh sync. The first mode of the scan must be normal scanning function when a group of these row drivers are 
applied individually since it is by definition a single line selection. interconnected to form a long string of shift registers. By utilizing 
The refresh sync on the other hand, must be applied in unison. this function, a single “ONE” can be placed into any of the selected 
The other two modes, scan sync and refresh, can be applied chips, and the row drivers in the system can be initialized in a very 
either way according to the designer’s discretion. flexible way. 


Switching Waveforms 


ROW 1 +Vq 
REFRESH SYNC 


REFRESH 


SCAN SYNC 


+Vq 


GROUND 
—-Vqd 
SUBSTRATE DRIVER OUTPUT 
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HV02 
Logic Diagram 


oun 
OUTPUT ORIVER 


= 2 16 TOTAL 
hs oe 


LOGIC 


DATA 
OUT 


CLOCK 


a: A 
ELI LYEIG] be} 0 Le] 
z{|om 5 = 


SHIFT REGISTER SHIFT REGISTER 
AND CONTROL LOGIC 


Function Table 


Control | Controlinputs Internal Shift Registers 


ae 
Reset Enable Output 1-16 Parallel 
First 


Set to “1” | RESET to “0” Determined by 
Enable and 
ALL ON 
| eee to “0” Determined by 
ALL ON 
indi Data/Shift ee & SHIFT Determined by 
ENABLE and 
ALL ON 
Output Enable Determined by 
R, through R,, 
Output Disable X X X L L As determined above R 16 All Parallel 
Outputs “OFF” 
All On X X X X H As determined above R16 All Parallel 
Outputs are “ON” 


L = Low level, H = High level, X = irrelevant, | = Hi to Low Transition, R 16 = State of register 16, R, = State of Register 1. 
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Pin Configurations 


40-Pin DIP 
Pin Function 


N/C 

All On 
Enable 
N/C 

Data Out 
L GND 
DR GND 
HVout 16 
HVout 15 
N/C 

N/C 
HVout 14 
HVout 13 
N/C 

N/C 

N/C 
HVout 12 
HVout 11 
HVout 10 
HVout 9 


Package Outlines 


{ 


20 


Pin Function 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


HVout 8 
HVout 7 
HVout 6 
HVout 5 
N/C 

N/C 

N/C 
HVout 4 
HVout 3 
N/C 

N/C 
HVout 2 
HVout 1 
DR GND 
L GND 
Data In 
Clock 
Reset 
Vop 
First 


40 


21 


36-Pin LCC 
Pin Function 


First 

All On 
Enable 
Data Out 
L GND 
DR GND 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
N/C 

N/C 

N/C 

N/C 
HVout 12 
HVout 11 
HVout 10 
HVout 9 


Pin 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


Function 
HVout 8 
HVout 7 
HVout 6 
HVout 5 
N/C 

N/C 

N/C 

N/C 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
DR GND 
L GND 
Data In 
Clock 
Reset 


Vop 


top view 


40-pin DIP 


top view 


36-pin LCC 
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¢) Supertex inc. 


64-Channel Serial To Parallel Converter 
With Open Drain Outputs 


Ordering Information 


Package Options 
80-Lead 80-Lead 


Recommended | 84-Pad Ceramic 84-J Lead 80-Lead 
Device Operating Leadless Chip | Plastic Chip Quad Cerpak | Quad Plastic 35mm TAB 


Vp Max Carrier Carrier Gullwing Gullwing Tape 


wos | pa HV0322LC HV0322PJ HV0322DG HV0322PG HV0322T HV0322X 
HV03 


300V HV0330LC HV0330PJ HV0330DG HV0330PG HV0330T HV0330X 
220V HV0522LC HV0522PJ HV0522DG HV0522PG HV0522T HV0522X 
diols 300V HV0530LC HVO530PJ HV0530DG HV0530PG HVO0530T HV0530X 


Features General Description 


[] HVCMOS® Technology The HV03 and HV05 are low voltage serial to high voltage parallel 
converters with open drain outputs. These devices have been 
designed for use as drivers for AC-electroluminescent displays. 
[J] Sink current minimum 100 mA They can also be used in any application requiring multiple output 
Cl Shift register speed 8 MHz high voltage current sinking capabilities such as driving inkjet and 

electrostatic printheads, plasma panels, vacuum fluorescent, or 
(| Latched outputs large matrix LCD displays. 


(] Output polarity and blanking These devices consist of a 64-bit shift register, 64 latches, and 
control logic to perform the polarity select and blanking of the out- 
puts. Data is shifted through the shift register on the high to low 


[] Output voltages up to 300V using a ramped supply 


CMOS compatible inputs 


(| Forward and reverse shifting options transition of the clock. The HV0O3 shifts in the counterclockwise 

direction when viewed from the top of the package and the HV05 

. . 1 shifts in the clockwise direction. A data output buffer is provided 

Absolute Maximum Ratings for cascading devices. This output reflects the current status of 

the last bit of the shift register. Operation of the shift register is not 

| -0. 1 a= a —— 

ope ON affected by the LE (latch enable), BL (blanking), or the POL 

Supply voltage, V,,° -0.5V to +225V (polarity) inputs. Transfer of data from the shift register to the latch 

Logic input levels -0.5V to V,, +0.5V occurs when the LE (latch enable) input is high. The data in the 

><a SEE GEOR 7S0e ONT Ten Hemme T PTET The HV03 and HV05 have been designed to be used in systems 

4 

Continuous totalpowerdissipation” = 100M which either switch off the high voltage supply before changing 

Operating temperature range -40°C to +85°C the state of the high voltage outputs or limit the current through 
Storage temperature range -65°C to +150°C each output. 

Notes: 1. All voltages are referenced to V 


2. These devices have been designed to be used in applications which 
either switch the Vp Supply to ground before changing the state of the 
high voltage outputs or limit the current through each output. 

3. Connection to all power and ground pads is required. Duty cycle is limited 
by the total power dissipated in the package. 

4. For operation above 25°C ambient derate linearly to 85°C at 15mW/°C. 
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; . HV03/HV05 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


LE = LOW 
Off State Output Current pf 100 fA All outputs high, All SWS parallel 
High-Level Logie Input Current a 
High-Level Output Data Out a Dour = -100HA 
L 


Yoo WV] | 
Vo Low-Level Output PHVour ff] | 18] OV] IV gy = +100mA 
[Voc [ PVowrGlampvotage TS [= 00m 


| Typ | Max | Units” 
mA 
A 


AC Characteristics 


[Symbor [Parameter ‘| win | Typ | Max | Units] Condions 
iy [Gee With Fit orCow Bs 
Tis | Data HoidTine AterGiakFate [TO | 
Tine | Watveftatcherabieruse | 
Tine | LE Deay Time Fating Edoe ofCiooe [8 fT 
[tae | LE Setup Tine Bore Fling Fage of Gock [90 [| 

aa 


30 
La Delay Time from V,,, Low Until 
Change in LE, POL, BL Is Allowed 
fom POL Sled wo 
i 
| | 


Setup Time from POL Selected to V,,, Rise 


Delay Time Clock to Data High to Low |... 100 
Delay Time Clock to Data Low to High Fk 100 ns 


Logic supply voltage 
HV0320/HV052 -0.3 200 V 
Mines High voltage supply 0320 0520 | 03 | 


Operating free-air temperature | 40 | +85 


11-15 


® = 7 HV03/HV05 
Input and Output Equivalent Circuit 


Vop 
HV out 
= GND 
GND 


Logic Inputs Logic Data Output High Voltage Outputs 


DATA 
IN 


DATA VALID 1 
t t 


SU H 


CLOCK 
we 

DATA 

OUT 

DATA 

OUT 
LATCH 
ENABLE 
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HV03/HV05 


Output Control Waveforms 


Vpp 


LATCH _ a 
ENABLE a 
a > ae an 
a |} 


Typical Operating Conditions 


SINK CURRENT @ 25C 


lout (mA) 
& 


CEA EEE 
| A | | | ft 
-|A | | | | | | 
At | | | +} 
fi {| | | t 


10 11 #12 13 #14 #+%'Ib WW 17 __| 19 _| 


Vout (v} 
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; . HV03/HV05 
Functional Block Diagram 


Latch Enable O 


Data Input O 


+ Output 1 


Output 2 
Clock O P| | 
| 
64 - bit 64 
60 Additional 
static shift Latches 
Outputs 
register | 
| 
| 
Output 63 


© Data out 


Function Table 


Load S/R 


Transparent 
Latch mode 


X = Don't care 

* = Dependent on previous stage’s state before the last CLK : or last LE high 
4 = High to low transition 

H = High level 

L = Low level 
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Pin Configurations 


PJ and LC Packages 


HV03 
Pin 


ON oar Wh — 


ie) 


ee ee ee ee ee ee ee 
OMAN OO RWN —- CO 


Gd WOWWWWWWWOWNMINNMDNNN ND ND LY 


Function 
Vop 

LE 

Data In 
BL 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
N/C 
GND 
GND 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 
HVout 16 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
GND 
GND 
N/C 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 


Pin Function 


43 


58 


HVout 33 


HVout 34 
HVout 35 
HVout 36 
HVout 37 
HVout 38 
HVout 39 
HVout 40 
HVout 41 
HVout 42 
N/C 

GND 
GND 
HVout 43 
HVout 44 
HVout 45 
HVout 46 
HVout 47 
HVout 48 
HVout 49 
HVout 50 
HVout 51 
HVout 52 
HVout 53 
HVout 54 
HVout 55 
HVout 56 
HVout 57 
HVout 58 
GND 
GND 

N/C 
HVout 59 
HVout 60 
HVout 61 
HVout 62 
HVout 63 
HVout 64 
POL 
Data Out 
CLK 
GND 


HV05 
Pin 


ON OoahWND — 


ice) 


wh wilh: ak atk ak ak ak. ok, RR wk 
OAN OAH WN + CO 


WOWWWWWHWOWNHNNNNDNNN DN ND PY 


Function 
Vop 

LE 

Data In 
BL 
HVout 64 
HVout 63 
HVout 62 
HVout 61 
HVout 60 
HVout 59 
N/C 

GND 
GND 
HVout 58 
HVout 57 
HVout 56 
HVout 55 
HVout 54 
HVout 53 
HVout 52 
HVout 51 
HVout 50 
HVout 49 
HVout 48 
HVout 47 
HVout 46 
HVout 45 
HVout 44 
HVout 43 
GND 
GND 

N/C 
HVout 42 
HVout 41 
HVout 40 
HVout 39 
HVout 38 
HVout 37 
HVout 36 
HVout 35 
HVout 34 
HVout 33 


Pin 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
78 
76 
77 
78 
79 
80 
81 
82 
83 
84 
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Function 
HVout 32 


HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
N/C 
GND 
GND 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 
HVout 17 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 
GND 
GND 

N/C 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
POL 
Data Out 
CLK 
GND 


HV03/HV05 
Package Outline 


84-Pin Ceramic LCC 


Pin Configurations 


PG and DG Packages 


HV03 
Pin 


Function 
GND 
GND 
HVout 59 
HVout 60 
HVout 61 
HVout 62 
HVout 63 
HVout 64 
POL 
Data Out 
CLK 
GND 

Vop 

LE 

Data In 
BL 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
GND 
GND 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 
HVout 16 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 


Pin Function 


41 
42 
43 
44 
45 
46 
47 


GND 

GND 

HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
HVout 33 
HVout 34 
HVout 35 
HVout 36 
HVout 37 
HVout 38 
HVout 39 
HVout 40 
HVout 41 
HVout 42 
GND 

GND 

HVout 43 
HVout 44 
HVout 45 
HVout 46 
HVout 47 
HVout 48 
HVout 49 
HVout 50 
HVout 51 
HVout 52 
HVout 53 
HVout 54 
HVout 55 
HVout 56 
HVout 57 
HVout 58 


HV05 
Pin 


OAOnNonr WD 


Function 
GND 
GND 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
POL 
Data Out 
CLK 
GND 

Vop 

LE 

Data In 
BL 
HVout 64 
HVout 63 
HVout 62 
HVout 61 
HVout 60 
HVout 59 
GND 
GND 
HVout 58 
HVout 57 
HVout 56 
HVout 55 
HVout 54 
HVout 53 
HVout 52 
HVout 51 
HVout 50 
HVout 49 
HVout 48 
HVout 47 
HVout 46 
HVout 45 
HVout 44 
HVout 43 


Pin 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
5/ 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
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Function 
GND 
GND 
HVout 42 
HVout 41 
HVout 40 
HVout 39 
HVout 38 
HVout 37 
HVout 36 
HVout 35 
HVout 34 
HVout 33 
HVout 32 
HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
GND 
GND 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 
HVout 17 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 


oa 
oa 


fee) 
oO 


HV03/HV05 


Package Outline 


64 41 


Index 


1 24 


top view 


80-pin Gullwing Package 


> 
oO 


rm 
a 


Ch Supertex inc. 


64-Channel Serial To Parallel Converter 
With High Voltage CMOS Outputs 


Ordering Information 


Package Options 


Recommended | 84-Pad Ceramic 84-J Lead 80-Lead 80-Lead 80-Lead 
Operating Leadless Chip | Plastic Chip Quad Cerpak | Quad Plastic 35mm TAB 
Vp Max Carrier Carrier Gullwing Gullwing Tape 


[cov | vest | ivosser | fvesosoe | fvesosps [owns [ve 
ser te ives erog renee | rn 


Features General Description 
[] HVCMOS* Technology The HV04 and HV06 are low voltage serial to high voltage parallel 
| Output voltages up to 90V using a ramped supply converters with push-pull outputs. These devices have been 


designed for use as drivers for AC-electroluminescent displays. 


(] Low power level shifting They can also be used in any application requiring multiple output 
i Sourea/sink current minimum 20 mA high voltage current sourcing and sinking capabilities such as 

driving plasma panels, vacuum fluorescent, or large matrix LCD 
(] Shift register speed 8 MHz displays. 


Latched data outputs These devices consist of a 64-bit shift register, 64 latches, and 
control logic to perform the polarity select and blanking of the 
outputs. HVout1 is connected to the first stage of the shift register 
() CMOS compatible inputs through the polarity and blanking logic. Data is shifted through the 
shift register on the low to high transition of the clock. The HV04 
shifts in the counterclockwise direction when viewed from the top 
of the package and the HV06 shifts in the clockwise direction. A 


Output polarity and blanking 


(] Forward and reverse shifting options 


Absolute Maximum Rati ngs’ data output buffer is provided for cascading devices. This output 
reflects the current status of the last bit of the shift register 
Supply voltage, V__ -0.5V to +15V (HVout64). Operation of the shift register is not affected by the LE 
Supply voltage, V,,° -0.5V to +90V (latch enable), BL (blanking), or the POL (polarity) inputs. 
Logicinputlevels ~~ ~~—~——~—S-O.5Vto VV. +0.5V Transfer of data from the shift register to the latch occurs when the 
ge LE (latch enable) input is high. The data in the latch is stored when 
Ground current? 3.0A LE is low. 
High voltage supply current 2.6A The HV04 and HV06 have been designed to be used in systems 
Continuous total power dissipation’ 1900mW which either switch off the high voltage supply before changing 
a, ee the state of the high voltage outputs or limit the current through 
Operating temperature range -40°C to +85°C each output. 
Storage temperature range -65°C to +150°C 


Notes: 1. All voltages are referenced to Vc. 

2. These devices have been designed to be used in applications which 
either switch the Vp pp supply to ground before changing the state of the 
high voltage outputs or limit the current through each output. 

3. Connection to all power and ground pads is required. Duty cycle is limited 
by the total power dissipated in the package. 

4. For operation above 25°C ambient derate linearly to 85°C at 15mW/°C. 
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HV04/HV06 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


_ Symbol Parameter Shh 8 a he ——__ a 
Vop Supply Current = 8MHZ, frat, = 4MHZz 
te - LOW 


Quiescent V,, | Quiescent Vj, Supply Current | | Quiescent Vj, Supply Current | 0; | 0.25 | All V,,, = OV 


High Voltage Supply Current Vp = 80V All outputs high 
meses = 80V All outputs low 


Ve Ve 


Low-Level Logic Input pena ——=1 | WOE | 


Vou High-Level Output Pigg J, RT sim — IHV oy = -20mA 
V 


OL Low-Level Output Pigg Pe V.. = B0V, IHV oy = +20MA 


coe eo 


AC Characteristics 


[Symboi | _——=Parameter—=—=S«|=sMin' | Typ | Max | Unts| Conditions —— 
Tox | OoekFeweney TTT 
iy | Clock Wrath igh ortow es 
[eg | Bala Setup Time Before Oockises [eS ms 
Pi, | Bala Hold Time AterlookRses Os 
Tine | Width oftaten enable Pubes 
eT ly ie ig Ee oH [ae 
[tas | Te soup Tine ser rsne eave ctcoae [Tao [Pes 
Delay Time from V,,, Low Until 100 


Setup Time from LE Rise to V., Rise 


om CT a a 


i | SeupTine fom POL SetcestoV, iss | woo] | [| SS 
tox | DaayTine GooktoDatarghiotow [| | fms | 
a 


Recommended Operating Conditions 


High voltage supply 


a 
PV, ahevetinputvotage Wg an 
A a A eS 
ave es ee 
se 


[ om! -. 4 occ free-air temperature 
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Input and Output Equivalent Circuits veeeee 


Data Out 


Logic Inputs Logic Data Output High Voltage Outputs 


Switching Waveforms 


> XXXXX OXXXKX “0, 
tsu tH 
Clock 
Data a = 
Out 
DHL 
Out 
Latch 
Enable 
i tsLe Re 2 
tote *— N : 


Output Control Waveforms 


V pp 
10% 10% 
Latch - 
Enable 
= a 
- XX 
t pDB-— t P 
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. 2 HV04/HV06 
Functional Block Diagram 


POLarity © 


Vpp 
Blanking O 
Latch Enableo 
Data Input O | HVout 1 
Clock O ) a HVout 2 
1 _F | 


64-bit 
Static 
shift 


64 outputs total 


register 


HVout63 


HVout 64 


O Data out 


Function Table 


Shift Reg HV Outputs Data Out 
2. pee 2. ae 


| Allon on 
All off X 


Patt 
[tavermode [XX 
a 


4 


— 

° 

[~- 

* 

* 
i 
i 
I- 


cee 


Oo 
= 
rc 


= Cx [wet f[ +t | af A feo [se 
Latches x H or L i 2 ee ee 
Transparent =| ' | fof A oF AW | AR oP ee pee 
Latch mode : a as 


Notes: 
H = high level, L = low level, X = irrelevant, T = low-to-high transition. 
* = dependent on previous stage’s state before the last CLK or last LE high, 
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. HV04/HV06 
Typical Performance Curves 


Typical HV04/06 Sink Current @ 22C Typical HVO04H/06H Source Current @ 25° C 


: wy 


A] = 80V 
60V 


40 


ae 
XY 


| | PANY 


lout (MA) 
lout (MA) 


Wan 


AYwK 
TW 


= 


\ 


A\\ 


VAY 
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Pin Configurations 


PJ and LC Packages 


HV04 
Pin 


Function 
Voo 

LE 

Data in 
BL 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
N/C 

Vop 

GND 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 
HVout 16 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
GND 

Vpp 

N/C 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 


Pin 
43 
44 
45 
46 


56 
57 
58 


Function 
HVout 33 


HVout 34 
HVout 35 
HVout 36 
HVout 37 
HVout 38 
HVout 39 
HVout 40 
HVout 41 
HVout 42 
N/C 

Vop 

GND 
HVout 43 
HVout 44 
HVout 45 
HVout 46 
HVout 47 
HVout 48 
HVout 49 
HVout 50 
HVout 51 
HVout 52 
HVout 53 
HVout 54 
HVout 55 
HVout 56 
HVout 57 
HVout 58 
GND 

Vpp 

N/C 
HVout 59 
HVout 60 
HVout 61 
HVout 62 
HVout 63 
HVout 64 
POL 
Data Out 
CLK 
GND 


HV06 
Pin 


OnN Ooh WND — 


Function 
Vop 

LE 

Data in 
BL 
HVout 64 
HVout 63 
HVout 62 
HVout 61 
HVout 60 
HVout 59 
N/C 

Vpp 

GND 
HVout 58 
HVout 57 
HVout 56 
HVout 55 
HVout 54 
HVout 53 
HVout 52 
HVout 51 
HVout 50 
HVout 49 
HVout 48 
HVout 47 
HVout 46 
HVout 45 
HVout 44 
HVout 43 
GND 

Vpp 

N/C 
HVout 42 
HVout 41 
HVout 40 
HVout 39 
HVout 38 
HVout 37 
HVout 36 
HVout 35 
HVout 34 
HVout 33 


Pin 
43 


a4 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
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Function 
HVout 32 


HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
N/C 

Vpp 

GND 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 
HVout 17 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 
GND 

Vpp 

N/C 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
POL 
Data Out 
CLK 
GND 


HV04/HV06 
Package Outline 


top view 


84-pin J-lead Package 


Pin Configurations 


PG and DG Packages 


HV04 
Pin 


ON Oar Wh — 


i<e) 


is eS ek a ee: SR ee 
OOAN Oot WNHNH- CO 


FRWWWWWWWWWAWNNNNNNNN DN DY 
OOMOON OOAHRWNH HY ODADAAN DOA FKWN — CO 


Function 
GND 

Vpp 
HVout 59 
HVout 60 
HVout 61 
HVout 62 
HVout 63 
HVout 64 
POL 
Data Out 
CLK 
GND 
Vo 

LE 

Data In 
BL 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
Vop 

GND 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 
HVout 16 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 


Pin Function 


41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 


54 
55 
56 
97 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
16 
76 
77 
78 
79 
80 


GND 

Vop 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
HVout 33 


HVout 34 
HVout 35 
HVout 36 
HVout 37 
HVout 38 
HVout 39 
HVout 40 
HVout 41 
HVout 42 
Vpp 

GND 
HVout 43 
HVout 44 
HVout 45 
HVout 46 
HVout 47 
HVout 48 
HVout 49 
HVout 50 
HVout 51 
HVout 52 
HVout 53 
HVout 54 
HVout 55 
HVout 56 
HVout 57 
HVout 58 


HV06 

Pin Function 
1 GND 

2 Vpp 

2 HVout 6 
4 HVout 5 
5 HVout 4 
6 HVout 3 
7 HVout 2 
8 HVout 1 
9 POL 

10 Data Out 
11. CLK 

12 GND 

13 V.,, 

14 LE 

15 Data In 
16 BL 

17 HVout 64 
18 HVout 63 
19 HVout 62 
20 WHVout 61 
21  HVout 60 
22 HVout 59 
23 Vip 

24 GND 

25 HVout 58 
26 HVout 57 
27 ~HVout 56 
28 HVout 55 
29 HVout 54 
30 HVout 53 
31 HVout 52 
32 HVout 51 
33 HVout 50 
34 HVout 49 
35 HVout 48 
36 HVout 47 
37  HVout 46 
38  HVout 45 
39 HVout 44 
40 HVout 43 


Pin Function 


41 
42 
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GND 

Vpp 
HVout 42 
HVout 41 
HVout 40 
HVout 39 
HVout 38 
HVout 37 
HVout 36 
HVout 35 
HVout 34 
HVout 33 
HVout 32 


HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
Vpp 

GND 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 
HVout 17 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 


65 


co 
oO 


HV04/HV06 
Package Outline 


64 41 


Index 


1 24 


top view 


80-pin Gullwing Package 


oS 
oO 


ie) 
oi 


bi Supertex inc. 


64-Channel Serial To Parallel Converter 
With Ruggedized High Voltage CMOS Outputs 


Ordering Information 


Recommended | 84-Pad Ceramic 84-J Lead 
Operating Leadless Chip 


Carrier 
HVO4HO6LC 


Carrier 


HVO4HO8LC HVO4HO8PJ HV04HO8DG HVO4HO8PG HVO4HO8T 
HVO6HO6LC HVO6HO6PUJ HVO6HO6DG HVO6HO6PG HVO6HO6T 
HVO6HO8LC HVO6HO8PUJ HVO6HO8DG HVO6HO8PG HVO6HO8T 


Features 


|] HVCMOS*® Technology 
(] Output voltages up to 80V 


[|] Low power level shifting 


[} Shift register speed 8 MHz 
|] Latched data outputs 
(] Output polarity and blanking 


CMOS compatible inputs 


(] Forward and reverse shifting options 


Absolute Maximum Ratings’ 


Supply voltage, V,,, -0.5V to +15V 
Supply voltage, V,,° -0.5V to +80V 
Logic input levels -0.5V to V.,, +0.5V 
Ground current? 3.0A 
High voltage supply current? 2.6A 
Continuous total power dissipation’ 1900mW 


-40°C to +85°C 
-65°C to +150°C 


Operating temperature range 
Storage temperature range 


Notes: 1 All voltages are referenced to ground. 

2. These devices have been designed to be used in applications which 
either switch the Vop supply to ground before changing the state of the 
high voltage outputs or limit the current through each output. 

3. Connection to all power and ground pads is required. Duty cycle is limited 
by the total power dissipated in the package. 

4. For operation above 25°C ambient derate linearly to 85°C at 15mW/°C. 


Plastic Chip 


HVO4HO6PJ HVO04HO6DG HVO4HO6PG HVO4HO6T 
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80-Lead 
Quad Cerpak 
Gullwing 


Package Options 


80-Lead 
Quad Plastic 
Gullwing 


80-Lead 
35mm TAB 
Tape 


HVO4HO06X 
HV04H08X 
HVO6HO6X 
HVO6HO08X 


General Description 


The HV04H and HVO6H are low voltage serial to high voltage 
parallel converters with push-pull outputs. These devices have 
been designed for use as drivers for AC-electroluminescent dis- 
plays. They can also be used in any application requiring multiple 
output high voltage current sourcing and sinking capabilities such 
as driving plasma panels, vacuum fluorescent, or large matrix 
LCD displays. 


These devices consist of a 64-bit’shift register, 64 latches, and 
control logic to perform the polarity select and blanking of the out- 
puts. HVout1 is connected to the first stage of the shift register 
through the polarity and blanking logic. Data is shifted through the 
shift register on the low to high transition of the clock. The HV04H 
shifts data in the counterclockwise direction when viewed from the 
top of the package and the HVO6H shifts in the clockwise direc- 
tion. A data output buffer is provided for cascading devices. This 
output reflects the current status of the last bit of the shift register 
(HVout64). Operation of the shift register is not affected by the LE 
(latch enable), BL (blanking), or the POL (polarity) inputs. Trans- 
fer of data from the shift register to the latch occurs when the LE 
(latch enable) is high. The data in the latch is stored when LE is 
low. 


The HV04H and HVO6H devices are ruggedized versions of our 
standard HV04 and HVO6. They are designed to be used in cir- 
cuits where ramping of the high voltage supply is not feasible. 
Care must be taken to limit the load capacitance and surge current 
in any particular application. 


. _ HV04H/HVO6H 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


[Symbol | ___ Parameter Min | Typ | Max | Units | 


al Vp Supply Current 25 | mA | fo, =8MHz, fon, = 4MHz 
LE = LOW 

High Voltage Supply Current Vp = 80V All outputs high 

Vp = 80V All outputs low 


V6 High-Level Output PAVour | 74 |] | Vp = 80V, IHV yy = -20mA 
Low-Level Output PHVour || 8 OV Vp = 80V, IHV Gy, = +10mA 


Mose HV 7 Clamp Voltage Vop+ 1-5) V lo, = +20MA 
-1.5 V lo, = -20mA 
AC Characteristics 


[Symbor | _____Parameter———~|_win'| Typ | Wax | Unie] Conditions 


LE Delay Time Rising Edge of Clock 


| | |_ oe 
sc 
: ss 
Pixs | LE Sep Time Gator ising E650 ofGock | 90 | |_| ne 
ee 
a aa 
a 


ns 

ns 

ns 

ns 

Ss 
ns 


Delay Time Clock to Data High to Low 
Law Delay Time Clock to Data Low to High 


Ul 
[00 [5 


Parameter 


V Logic supply voltage V 
High voltage supply os [a 

Vie Low-level input voltage FO | 
Operating free-air temperature 
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2 ° . HV04H/HVO6H 
Input and Output Equivalent Circuits 


Data Out 


Logic Inputs Logic Data Output High Voltage Outputs 


Switching Waveforms 


Vin 


| 
Data Input 50% Data Valid 50% 
Vit 


| | 
| | 
m~—_— toy ees oe rerns 1 T a 
| | | 
| 
Vin 


Clock 50% 50% 50% 50% 


| | | | 
| | | I 
Se en | 
: | 

| 


| 
| 
| 
l 
Data OUT ieee. an | 
! 
| 


Vin 
Latch Enable | 50% 50% 
| VoL 


| | | | 
~+— tpL_e —»>1—<_—___—__ twiE ree ees ts_e ——», 
i ' 


HV out 
w S/R LOW 


HV out 
w S/R HIGH 
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Functional Block Diagram HVO4H/HV06H 


POLarity O 
VPP 
Blanking O 
Latch Enableg 
Data Input O re 
| @ = u 
on = HVout 2 
; | 
64-bit - 
static ag 
shift Latches outputs total 
register 
| 
is on Ge HVout63 
[7 HVout 64 
0 Data out GND 


Function Table 


Shift Reg HV Outputs Data Out 
2...64 Biss Lan 


X 


[averted [x 
Hort a 


Transparent 


Notes: 
H = high level, L = low level, X = irrelevant, T = low-to-high transition. _ 
* = dependent on previous stage’s state before the last CLK or last LE high, 


bene Levels 


5 
cf 
ie 


i 
: 
He 
> 
: 
: 
ie 


Oo 
= 


Ht 

| 
— o 
a 

12) 

= 

- 

_* 

Si 


is i 
i 
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. HV04H/HVO6H 
Typical Performance Curves 


Typical HVO04H/06H Source Current @ 25° C Typical HVO4H/O6H Source Current @ 25° C 


A] = 80V 
60V 


40V 


30V 


lout (MA) 
lout (MA) 


Vep- Vout (V) 
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Pin Configurations 


PJ and LC Packages 


HV04H 

Pin Function 
1 Ven 

2 LE 

3 Data in 

4 BL 

5 HVout 1 
6 HVout 2 
rj HVout 3 
8 HVout 4 
9 HVout 5 
10  HVout6 
11. N/C 

12 Vip 

13. GND 

14 HVout 7 
15  HVout8 
16 HWVout9 
17 HVout 10 
18 HWVout 11 
19 HVout 12 
20 WHVout 13 
21 WHVout 14 
22 ~HVout 15 
23 HVout 16 
24 WHVout 17 
25 WHVout 18 
26 WHVout 19 
27 ~~ HVout 20 
28 WHVout 21 
29 WHVout 22 
30 GND 

31 (Va 

32 NC 

33 HVout 23 
34  HVout 24 
35  HVout 25 
36 WHVout 26 
37  HVout 27 
38  HVout 28 
39  HVout 29 
40  HVout 30 
41 WHVout 31 
42 HVout 32 


Pin Function 


43 
eae 
45 
46 


HVout 33 


HVout 34 
HVout 35 
HVout 36 
HVout 37 
HVout 38 
HVout 39 
HVout 40 
HVout 41 
HVout 42 
N/C 

Vpp 

GND 
HVout 43 
HVout 44 
HVout 45 
HVout 46 
HVout 47 
HVout 48 
HVout 49 
HVout 50 
HVout 51 
HVout 52 
HVout 53 
HVout 54 
HVout 55 
HVout 56 
HVout 57 
HVout 58 
GND 

Vpp 

N/C 
HVout 59 
HVout 60 
HVout 61 
HVout 62 
HVout 63 
HVout 64 
POL 
Data Out 
CLK 
GND 


HVO6H 

Pin Function 
1 Vien 

2 LE 

3 Data in 

4 BL 

5 HVout 64 
6 HVout 63 
7 HVout 62 
8 HVout 61 
9 HVout 60 
10  HVout 59 
11 N/C 

12 Vos 

13. GND 

14  HVout 58 
15  HVout 57 
16  HVout 56 
17. HVout 55 
18 HVout 54 
19 HVout 53 
20 HVout 52 
21 WHVout 51 
22 WHVout 50 
23 HVout 49 
24 ~HVout 48 
25 WHVout 47 
26 HVout 46 
27 ~HVout 45 
28  HVout 44 
29 HVout 43 
30 GND 

oi 0 =a 

32 NC 

33 HVout 42 
34  HVout 41 
35 HVout 40 
36 HVout 39 
37 HVout 38 
38 HVout 37 
39 WHVout 36 
40 WHVout 35 
41 HVout 34 
42 HVout 33 


Pin Function 


43 
ot 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
22) 
56 
57 
58 
09 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
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HVout 32 


HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
N/C 

Vpp 

GND 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 
HVout 17 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 
GND 

Vpp 

N/C 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
POL 
Data Out 
CLK 
GND 


HV04H/HVO6H 


Package Outline 


top view 


84-pin J-lead Package 


Pin Configurations 


PG and DG Packages 


HV04H 
Pin Function 


ON oahrh WN — 


GND 

Vop 
HVout 59 
HVout 60 
HVout 61 
HVout 62 
HVout 63 
HVout 64 
POL 
Data Out 
CLK 
GND 
Vop 

LE 

Data Out 
BL 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
Vpp 

GND 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 12 
HVout 13 
HVout 14 
HVout 15 
HVout 16 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
HVout 23 


Pin 
41 
42 
43 
aoe 
45 
46 
47 
48 
49 
50 
51 
52 
53 


54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
f2 
73 
74 
75 
76 
77 
78 
79 
80 


Function 
GND 

Vpp 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
HVout 33 


HVout 34 
HVout 35 
HVout 36 
HVout 37 
HVout 38 
HVout 39 
HVout 40 
HVout 41 
HVout 42 
Vpp 

GND 
HVout 43 
HVout 44 
HVout 45 
HVout 46 
HVout 47 
HVout 48 
HVout 49 
HVout 50 
HVout 51 
HVout 52 
HVout 53 
HVout 54 
HVout 55 
HVout 56 
HVout 57 
HVout 58 


HVO6H 

Pin Function 
1 GND 

2 Vpp 

2 HVout 6 
4 HVout 5 
5 HVout 4 
6 HVout 3 
7 HVout 2 
8 HVout 1 
9 POL 

10 Data Out 
11. CLK 

12 GND 

13 Vop 

14 LE 

15 Data Out 
16 BL 

17. HVout 64 
18 HVout 63 
19 HVout 62 
20 ~=HVout 61 
21 HVout 60 
22 ~ HVout 59 
aa Vos 

24 GND 

25 HVout 58 
26 HVout 57 
27 HVout 56 
28 HVout 55 
29 WHVout 54 
30 =HVout 53 
31 HVout 52 
32 HVout 51 
33  HVout 50 
34 HVout 49 
35  HVout 48 
36 HVout 47 
37  HVout 46 
38  HVout 45 
39 WHVout 44 
40  HVout 43 


Pin 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 


54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
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Function 
GND 

Vpp 
HVout 42 
HVout 41 
HVout 40 
HVout 39 
HVout 38 
HVout 37 
HVout 36 
HVout 35 
HVout 34 
HVout 33 
HVout 32 


HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
Vpp 

GND 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 
HVout 17 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 


fe) 
a 


© 
oO 


HV04H/HVO6H 


Package Outline 


64 41 


Index 


1 24 


top view 


80-pin Gullwing Package 


. 
oO 


nm 
oi 


Supertex inc. 


Advance Information 


24-Channel Matrix 
TFEL Panel Display Column Driver 


Ordering Information 


Package Options 


Ceramic J-Bend 


HV08 HVO8DJ HVO08X 


Features 


[|] TTL-compatible imputs 


Up to 70V modulation voltage 


C] 

[|] Capability of 16 levels of gray shading 

(| 6MHz data shift rate 

() 24 Outputs per device (can be cascaded) 

(1 Minimum 40mA high-voltage output source/sink capability 


_| Pin-programmable shift direction 


(] D/A conversion can be performed in as little as 3uS 


[] Diodes in output structure allow usage in energy recovery 
systems (non-gray shaded) 


_] Integrated high-voltage CMOS technology 


[] Available in 44-lead ceramic J-bend package or in die form 
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General Description 


The HV08 is a 24-channel column driver IC designed for general 
purpose electroluminescent display use. Each channel of the 
HV08 consists of a 4-bit wide shift register, a 4-bit counter, anda 
high voltage sample and hold circuit to perform a D/A conversion 
to one of 16 arbitrary voltage levels. The output of each channel 
is buffered by a source-follower structure which allows both 
sourcing and sinking of output current. 


DIR is a shift direction select pin which has been provided to allow 
the user to reverse shift direction between channels and to inter- 
change the function of the shift register data input and output pins. 
When the DIR input is high, data is shifted in a clockwise direction. 
Data is accepted at pins 1/01 through 1/04 and output at O/I1 
through O/l4. When the DIR input is low, data is shifted in a 
counterclockwise direction. Data is accepted at pins O/I1 through 
O/l4 and output at pins 1/01 through 1/04. 


D/A conversion is accomplished by means of a high-voltage 
sample and hold circuit which is controlled by a 4-bit counter. For 
each channel, data is serially shifted through the (4-bit wide) shift 
register by the rising edge of SCLK. With the MODE signal high, 
the data in the shift register is transferred to a polynomial counter 
by the rising edge of CCLK. The mode signal is then brought low 
and the counter is down-counted to zero; again, the rising edge of 
CCLK. During the period that the counter is not zero, a sample 
switch is held closed which allows a storage capacitor to be 
charged to voltage at the V,, (ramp voltage) input to the device. 
The high voltage output also follows V,, during this period. When 
the counter reaches zero, the sample switch is opened. The 
output then holds at the value of V,, that was present when zero 
count occurred. A diode provides for the discharge of the storage 
capacitor once V,, is less than the voltage on the capacitor. 


HV08 
Electrical Characteristics 


Low-Voltage DC Characteristics 
Parameter 
Low-voltage supply 
sok = 6MHz! 
pp Supply current (active) co = 6MHz 


Fata = 3MHz 


a 
2 
Pes 


Twi pi cent | 
apt apactanoe (ata, made, SOUR COUR | 
" 


Notes: 1. SCLK, CCLK are continuous. 
2. All typical values are at V_, = 5.0V. 


-1.0 


High-Voltage DC Characteristics 


[Symbot | ___—‘Parameter_——————«| (Min Typ | Max | Units | Conditions 
em [Rass app a To 


Vpp Supply current 100 Vpp = 70V, outputs 
high or low, no load 
Ve | Ramp voltage ae 
| Iagoy max | Maximum high-voltage analog output source current’ bag fo Vp = 70V 


Notes: 1. Either by N-CH transistor or P-CH output diode. 
2. Either by P-CH transistor or N-CH output diode. 
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HV08 


Functional Block Diagram 


me — 
| 


Vpp | Ipp 


Level = 
xLTR 


Jaysi6bay YWIYS ig vz 
JaysiBay YIYS 1g 7Z 
JaysiBay YWIUS Wg PZ 
JaysiBay YIUS Wg Zz 


Counters and Analog Drivers 


_—— 
~~ 2 —23 Are Not Shown 


, Counter Analog 


Function Table 


Se Counter ont Counters | Parallel 
Clock | Clock Registers 
Load Shift Register Normal Delayed 
Shift Op. Data-In 
Load ae No T No Change Load Data from | No ‘aiaal lca 
S/R to Counter 
——— a Translates Data 
Ramp to Time San a 
Voltage Conversion X Pulsing a Volt X Counting X Follows 
Ramping Up Ramp 


L = Low level, H = High level, X = Irrelevant, T = Low to Hi Transition 
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Pin Configuration 


44-Pin J-Lead 
Pin Function 
1 GND 

2 DIR 

3 Vop 

4 Mode 

5 O/l, 

6 O/l, 

7 O/l, 

8 O/l, 

9 Ve 

10 Vos 

11. GND 

12 HVout 24 
13 HVout 23 
14 HVout 22 
15 HVout 21 
16 HVout 20 
17. HVout 19 
18 HVout 18 
19 WHVout 17 
20 WHVout 16 
21 + WHVout 15 
22 + WHVout 14 


Gray Shade Decoding Scheme 


Brightest 
Shade No.| 1/0, V0, 


a 


Pin Function 


23 


HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
GND 


Package Outline 


top view 


44-pin J-lead Package 
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¢} Supertex inc. 


4-Channel High Voltage Switch 


Ordering Information 


Order Number / Package 
Ves Wang Vas 18-pin ceramic 18-pin Plastic 
side-brazed DIP DIP 
| ov | stove 


110V P-P HV1014C HV1014P HV1014x 
130V P-P HV1016C HV1016P HV1016X 


Features General Description 


(1 HVCMOS*® Technology This device is a 4-channel high-voltage integrated circuit (HVIC) 
intended for use in applications requiring high voltage switching 
controlled by low voltage signals; e.g., ultrasound imaging and 
(] Output On-resistance typically 25 ohms printers. On-chip latches are provided for the data inputs. Using 
HVCMOS technology, this HVIC combines high voltage bi-lateral 
DMOS switches and low power CMOS logic to provide efficient 


Die in waffle pack 


_] Up to 130V peak to peak switching capability 


[] Low parasitic capacitances 


_] DC to 10MHz analog signal frequency control of high voltage analog signals. 
_] 45 dB typical output off isolation at 5 MHz 
1 CMOS logic circuitry for low power Pin Configuration 


and excellent noise immunity 


(} On-chip latch and chip select logic circuitry hi 
Swo 

Absolute Maximum Ratings* sw 

Vp logic power supply voltage -0.5V to +18V 

Vap positive high voltage supply = —--0.5V to +90V cl 

Vay Negative high voltage supply +0.5V to -90V swe 

Logic input voltages -0.5 to V,,, +0.3V 

Peak analog signal current/channel 3A —<— 

Storage temperature -65°C to +150°C SW3 

Power dissipation 800mW 


* Absolute Maximum Ratings are those values beyond which damage to the device 
may occur. Functional operation under these conditions is not implied. Continuous 
operation of the device at the absolute rating level may affect device reliability. 


top view 


18-pin DIP 
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HV10 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


ia 25°C 
Characteristics pate Test Conditions 
roms ee eee 


Switch (ON) Resistance a lon Plow = SMA 
Switch (ON) Resistance | 35 | ohms | w = 200mA 


Switch (ON) Resistance 


Switch (ON) Resistance = +50V 
= -50V 
= 200mA 


van | CECE ere = 

Matching (0-3) Ve. = +50V, V,.. = -50V 
Switch Off Leakage Vout = Vpp -10V thru 10K 
promreame pot tee} te EL ete 


| DC Offset Switch Off Offset Switch Off ae RL = 100K 
| DC Offset Switch On Offset Switch SS 5 | mV | RL = = pRL=100K 0 


Sree TP TT | ee 
Switch iii el {= {MHz 
Pos. HV Supply Current = 200 ALL SWS OFF 
Bes EGE ea 
Pos. HV Supply Current _ mA | 1SWON 
renvsoprcomn | | | | [as | 32 | || me | rns 
saan ECCLEELLE a 
Neg. HV Supply Current 1.2 -2.4 MA | Vay = -90V 

1 SW ON, |, = 5mA 
A OS HO fal ak 
Peak Current 
[tosie Supply Curent [ep | [|_| [oor [os | 


AC Characteristics 


Sym ain | max [mn] typ [max [min] max] Unis | Test Conditions 


[Batata Time AfortERS | te | | | 8| ||| | = 
[Set Tne Bore Le ses [yy [Pao Js 
Time wiamoftE | we | | | 20; | | | | 5 


Turn On Time 
Turn Off Time 


a ee 
arontae ae 


11-40 


Recommended Operating Conditions — 


Symbol Parameter Navies Value 
HV1014 HV1016 
Logic power supply voltage +10.0V to +15.5V 


-50.0V to -70.0V 
-50.0V to -80.0V 


- : X 50.0V 
Ves Positive high voltage supply | xX || ‘J to +70.0V 
V 


mani Negative high voltage supply 


Note: For non-ground referenced systems the following must be used: 
Power up sequence: GND VNN VDD VPP 
Power down sequence: VPP VDD VNN GND 


Toy/T Gee Measurement Circuit 


Vpp=t80V 


CiNPUT Vout 
(TYPICAL) 


VNN=-80V 


Logic Timing Waveforms 


SA ,0,0,0, eo a .0,0.0,0, 


(TYPICAL) /\ 


‘OFF 


LE 


F 
(TYPICAL) 
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Logic Diagram 


LEVEL 


ee TRANSLATORS 


| 2| S| 
O @ O 
am = or 


iM 
rm 


Truth Table 


a 
ae 


m 
cpr 


ee a cal 


ee 
ele 


aa 
> 
oa 
E 
a 


Notes: 1. The four switches operate independently. 
2. The clear input overrides all other inputs. 


Le 
O;O 
7 


- - 


le 
Ea 
| 
2) 
as) 

O 


OUTPUT 
SWITCHES 


SWwo 


sw2 


sw3 


@ 
swi 


O;O 
7 
7 


F 


z 
O 
| 
7 


O 
7 
7 
E 
O 
7 
7“ 


OF 
HOLD 


3. The switches go to a state retaining their present condition at the rising edge of LE. When LE is low, the switch 


control data flows through the latch. 
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HV10 


Typical Performance Curves | — 


TYPICAL a as 
Ipp INN vs) Vpp Van (ONE SWITCH ON) Rsw vs: Vpp Vnn 


3 a 
= =: 
o. =r 
A 25 
Vpp Van (volts) Vpp Van (volts) 
TYPICAL peheeate 
ton (uS) vs. Vpp Vay Rsw vs: Vpp VNN 
a a 
= = = 
3 x = 
~ 
oe 
Vpp Van (volts) Vpp Van (volts) 
TYPICAL Typical 
‘att YPP NN Switch Current vs. Voltage 
° 500 
400 
7 300 
200 
3 < 
4% is 100 
nd 6 
es S 0 
° = 
- G -100 
-200 
5 
-300 


76-54-3-2-101234567 
V Switch (volts) 


Vpp VN (volts) 
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¢} Supertex inc. 


8-Channel High Voltage Switch 


Ordering Information 


Package Options 
18-pin ceramic 18-pin Plastic Die in waffle pack 
7 brazed DIP DIP 


aa over] Hviawc | Hwiaiap |i d 
130V P-P HV1216C HV1216P HV1216X 


Features General Description 


[] HVCMOS*® Technology This device is an 8-channel high-voltage integrated circuit (HVIC) 
intended for use in applications requiring high voltage switching 
controlled by low voltage signals; e.g., ultrasound imaging and 
(| Output On-resistance typically 40 ohms printers. Input data is shifted into an 8-bit shift register which can 
then be retained in an 8-bit latch. Using HVCMOS technology, this 
HVIC combines high voitage bi-lateral DMOS switches and low 


_] Up to 130V peak to peak switching capability 


(| Low parasitic capacitances 


(] DC to 10MHz analog signal frequency power CMOS logic to provide efficient control of high voltage 
[] 45 dB typical output off isolation at 5 MHz analog signals. 
(] CMOS logic circuitry for low power 


and excellent noise immunity Pin Configuration 


|] On-chip shift register, latch and chip select logic circuitry 


Y3 Y4 
s s * 
Absolute Maximum Ratings v2 YS 
V 5p Logic power supply voltage -0.5V to +18V Y1 Y6 
Vp Positive high voltage supply -0.5V to +90V vi - 
Vin Negative high voltage supply +0.5V to -90V 
Logic input voltages -0.5V to V,, +0.3V YC Dour 
Peak analog signal current/channel 1.5A V oL 
a PP 
Storage temperature -65°C to +150°C 
Power dissipation 800mW VN a 
* Absolute Maximum Ratings are those values beyond which damage to the device GND CK 
may occur. Functional operation under these conditions is not implied. Continuous 
operation of the device at the absolute rating level may affect device reliability. 
Vop Din 


top view 


18-pin DIP 
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. oe HV12 
Electrical Characteristics (over recommended operating conditions unless noted) 


Switch (ON) Resistance 


DC Characteristics 
lath o°c - 
Characteristics et al Test Conditions 
<a. aoe ie mes fin [me 
Switch (ON) Resistance 2 sien va = +50V 
Ve = -50V 
ley = SMA 
50 |OHMS| V,, = +50V 
Ve = -50V 
Switch (ON) Resistance i - = 5mA 
Matching = +50V, V,,, = -50V 
Switch Off Leakage Sas HA | Vege = Veo =1 OV thru 10K 
with 8 me in parallel 
DC Offset Switch On secant | | 100 | pmV | RL=100K 
Pole to Pole ss 4. ae Poe zs CALS Bias = 40V 
Switch Capacitance rae = Paneer 
Logic Input Capacitance —— 
Pos. HV Supply Current 0.8 1.6 mA | 1 ae ON 
Neg. HV Supply ae | -0.8 -1.6 = 5mA 
Pos. HV Supply Current 0.6 1.2 mA Vex = +50V 
Neg. HV Supply Current -0.6 -1.2 mA | Viy = -50V 
1 ‘SW ON, I, = 5mA 
Switch Output 
Peak Current 
Logic Supply Current ee 


Switch on Resistance a | 45 | OHMS} = 200mA 
ow" = 200mA 
| DC Offset Switch Off Offset Switch Off | 100 | St mV | RL = 100K 
Pos. HV Supply Current _ A SWS OFF 
Neg. HV Supply ein -200 -200 -200 i 
AC Characteristics 


= Fass toe ee 


[Glock Frequency | fox | | S| S| | SSM I fonra fol? 
Le Al A SE SL 
[HolTine DatatomGiock | 4 | || s|_| |||» |S 
Ce i St A A 
FTimewiahofl€ | we | | sf | |||. | +s 
[eiock Delay Time DaiaOut | oo | | | | | wo| | [|_| 
FumOnTime sd ew | | 5] | 26, 5] | s>us | 
Pum ontime | te | | of | so] [| [ws |_| 
Prime wishofGt_———— wa ||| mt] TS CS 
forsoaion ST KO] | | 8] 8] |S] SCY eC 
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Recommended Operating a a 


Symbol Parameter Eocee HV1216 Value 


fe Logic power supply voltage PX | XK +10.0V to +15.5V 
Positive high voltage supply = +50.0V to +70.0V 


+50.0V to +80.0V 


Negative high voltage supply -50.0V to -70.0V 


-50.0V to -80.0V 
Ve -2V to Vin 
0 to 2.0V 
y +15V to V_, -15V 


ae a 70°C 


Note: For non-ground referenced systems the following must be used: 
Power up sequence: GND VNN VDD VPP 
Power down sequence: VPP VDD VNN GND 


T.,/T... Measurement Circuit Logic Timing Waveforms 


ON = OFF 
ae =* KXXMO= KE 


LE 
Ry 50% 
CL Vout 
~ CLOCK 
50% 


VNN=780V SU 
DATA 
OUT 


Vout 
(TYPICAL) 
ON 


CL 


tWCL 
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Logic Diagram i 


LATCHES LEVEL OUTPUT O Ye 
SHIFTERS SWITCHES 


HV12 Truth Table 


a id EL Re 
a 

REESE EEE = 
CET eer 
A 


a 
oe 


A 
A a A OO OO 

Px px Px Px [x fx [x Px] x [wt [FF [ort [ort [ore [ort | orF|oFF] orF| 
Px[x[x[x[x[x[x[x[a [i [Hou previous state 


Notes: 

1. The eight switches operate independently, but connect to a common Z line. 
2. Serial data is clocked in on the L>H transition of CK. 

3. The clear input overrides all other inputs. 


4. The switches go to a state retaining their present condition at the rising edge of LE. When LE is low, 
the shift register data flows through the latch. 


5. DoyT is high when switch 7 is on. 
6. Shift register clocking has no effect on the switch states if LE is H. 
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Typical Performance Curves 


tdih (nS) 


ldd (mA) 


Ipp InN (mA) 


TYPICAL 
tdih vs Vdd 


— = 
—- 


ty 
be 


Vdd (Volts) 


TYPICAL 
Idd vs. Vdd 


fclk = 3 MHz 

f data = 1.5 MHz 
LE = High 

TA =0°to 70°C 


Vda (volts) 


TYPICAL 
Ipp Inn vs) Vpp Van (ONE SWITCH ON) 


Vpp Vn (volts) 


ton (uS) 


t off (uS) 


lad (mA) 


HV12 


TYPICAL 
Idd vs. Frequency 


fdata = fclk +2 
Vad = 15V 

LE = High 

TA = 0°to 70°C 


Clock Frequency (MHz) 


TYPICAL 
ton (uS) vs. Vpp Vay 


Vpp VAN (volts) 


TYPICAL 
toff Ys: Vep VNN 


+50 +60 +70 +80 


Vpp VnN (volts) 


Rsw 
(OHMS) 


| SWITCH (mA) 


TYPICAL 
SWITCH CURRENT vs VOLTAGE 


Vpp = +80v 
Vin = —80v 


V SWITCH (Volts) 


TYPICAL 
Rsw vs. Vpp Vun 


Vpp VNN (volts) 


11-49 


HV12 


TYPICAL 
Rsw Vs: Vpp VnN 


Rsw 
(OHMS) 


Vpp Vn N (volts) 


¢} Supertex inc. 


Dual 4-Channel High Voltage Switch with Decode 


Ordering Information 


Order Number / Package 
20-pin ceramic 20-pin Plastic Die in waffle pack 
oe brazed DIP ey 


} 470 TOV PP P-P WVIAC HVI3I4P | HVI8IAX | 
SS 130V P-P HV1316C HV1316P HV1316X 
Features General Description 

HVCMOS* Technology This device is an 8-channel high-voltage integrated circuit (HVIC) 


configured as dual 4 channel switches with decode, intended for 
use in applications requiring high voltage switching controlled by 
(| Qutput On-resistance typically 40 ohms low voltage signals; e.g., ultrasound imaging and printers. On- 
chip latches are provided for the decoded data. Using HVCMOS 
technology, this HVIC combines high voltage bi-lateral DMOS 


_| Up to 130V peak to peak switching capability 


_| Low parasitic capacitances 


_| DC to 10MHz analog signal frequency switches and low power CMOS logic to provide efficient control of 
“| 45 dB typical output off isolation at 5 MHz high voltage analog signals. 

" oie Pin Configuration 

| On-chip decode, latch and chip select logic circuitry “ie Vop 
Absolute Maximum Ratings* . . 
Vpp Logic power supply voltage -0.5V to +18V va oe 
Vp, Positive high voltage supply -0.5V to +90V - oe 
Vin Negative high voltage supply +0.5V to -90V 5S - 
Logic input voltages -0.5V to V,, +0.3V ; . 
Peak analog signal current/channel 1.5A as 

Storage temperature -65°C to +150°C sa . 
Power dissipation 800mW oe et 
* Absolute Maximum Ratings are those values beyond which damage to the device Vp LE 


may occur. Functional operation under these conditions is not implied. Continuous 
Operation of the device at the absolute rating level may affect device reliability. 


top view 


20-pin DIP 


11-50 


HV13 


DC Characteristics 


Electrical Characteristics (over recommended operating conditions unless noted) 


te Se a oe 
Seager et tet et ett elem 
Switch aia eR Raa Resistance | 45 | ohms” 


~ ia bil Ul ald in 

Switch (ON) Resistance ohms | V,, = +50V 
Vi. = -50V 
Loy = 200mA 


vocimgrosyes |" | | | | | i 
Matching x and y (0-3) = +50V, V,., = -50V 
a 
fe 8 SWS in parallel 


fee et fe lel) feiss 
Switch Capacitance ic 2 = {MHz 

} Logic Input Capacitance | Input | Logic Input Capacitance | Cy | 

Pos. HV Supply Current 200 ALL SWS OFF 
fees) =| fe se 
Pos. HV Supply Current 1.6 a2 mA | 1SWON 
pene} 


Pos. HV Supply Current 1.2 2.4 mA 
Neg. HV Supply Current -1.2 -2.4 mA 
Switch Output 
Peak Current 


feo |__| — +} frat t— 


AC Characteristics op = 12v, Tc = 25°c) 


ieerconaiaeds 
ee an ee oe 


[DataHoldTime After LERises | t | | | | | | Ts 
[SetUpTimeBeforeLERises | ty | | | 260| | | | ts 
[Time Width of LE | we | TT OT 
[Time wiethofCL | te | | TO 
vomOn ime te ee] 


PTurnOnTime | torr || OF Os 
[offisolaton KO 
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Recommended Operating Conditions 


| Device si 
Symbol Parameter ea HV1316 Value 
2 Logic power supply voltage +10.0V to +15.5V 


Positive high voltage supply +50.0V to +70.0V 
== +50.0V to +80.0V 


-50.0V to -70.0V 
-50.0V to -80.0V 
ye High level _ voltage ga Vou @Y V5, 
0 to 2.0V 

y +15V to V,, -15V 


Negative high voltage supply 


Note: For non-ground referenced systems the following must be used: 
Power up sequence: GND VNN VDD VPP 
Power down sequence: VPP VDD VNN GND 


Tonx/ Toe: Measurement Circuit 


Vpp=+80V 


AINPUT Vout 
(TYPICAL) 


V NN==80V 


Logic Timing Waveforms 


FP 0000.04¢, Cac G9, 00,050, 


‘sp ‘HD 


Vout 90% 
(TYPICAL) 
ON 
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HV13 


Logic Diagram 


LATCHES LEVEL OUTPUT 
SHIFTERS SWITCHES 


2:4 


HE _ 


2:4 
DECODER 


Yc 


Truth Table 


ef ak | oe | om | at | ne | | ve | es ve 


Y3 
pe tute font | | fon; | | 


Notes: 


1. Address data at A and B cause one switch in each group of four to be selected for connection to the 
common busses XC or YC. 


2. The clear input CL overrides all other inputs. 
3. Since the latch follows the decoder, only the CL input matters when LE is H. 


4. The switches go to a state retaining their present condition at the rising edge of LE. When LE is low, the 
decoded selection address information flows through the latch. 
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HV13 


Typical Performance Curves 


TYPICAL 
Ipp Inn vs) Vpp Vay (ONE SWITCH ON) 


v4 
2 
a. 
& 
Vpp VAN (volts) 
TYPICAL 
Rsw Ys: Vpp VN 
a 
=i 
« 2 
+50 +60 +70 +80 
Vpp Vn (volts) 
TYPICAL 
tort VS) Vpp VN 
8 
7 - 
. —— 
; 
5 ——__| 
—_ 


I+ 
feel 
ro) 


+50 +60 +70 


Vpp Vn (volts) 


HV13 


TYPICAL 
Rsw vs. Vpp Vnn 


a 
== 
« 0 
Vpp Vnn (volts) 
TYPICAL 
ton (uS) vs. Vpp Vay 
a 
= 
c 
° 
~ 


Vpp VNN (volts) 


TYPICAL 
SWITCH CURRENT vs VOLTAGE 


| SWITCH (mA) 


1 
—250 

ee a ee, a a ee a ee 
V SWITCH (Volts) 
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Supertex inc. 


8-Channel High Voltage Switch 
with Decoded Switch Selection 


Ordering Information 


Package Options 
20-pin ceramic 20-pin Plastic Die in waffle pack 
side-brazed DIP DIP 
a OV PP HVi4140 nvietap | Via 
| 80V | BON 130V P-P HV1416C HV1416P HV1416X 


Features General Description 


_]| HVCMOS® Technology This device is an 8-channel high-voltage integrated circuit (HVIC), 
configured as a 1 of 8 decode function, intended for use in appli- 
cations requiring high voltage switching controlled by low voltage 
[] Output On-resistance typically 40 ohms signals; e.g., ultrasound imaging and printers. On-chip latches 
| Low parasitic capacitances are provided for the decoded data. 


[} Up to 130V peak to peak switching capability 


The unique control logic on this device provides individual control 


[} DC to 10MHz analog signal frequenc 
a analle = q J of each switch, allowing more than one switch to be turned on at 
7 


45 dB typical output off isolation at 5 MHz a time. The clear function turns off all switches simultaneously. 

[| CMOS logic circuitry for low power The chip select inputs control the latches, holding the output 
and excellent noise immunity Stable while the address and data are changed. Using HVCMOS 

. . oO technology, this HVIC combines high voltage bi-lateral DMOS 

(] On-chip decode, latch and chip select logic circuitry switches and low power CMOS logic to provide efficient control of 


high voltage analog signals. 


Absolute Maximum Ratings” 
Pin Configuration 


Vop Logic power supply voltage -0.5V to +18V 
Vp Positive high voltage supply -0.5V to +90V Y4 Miss 
Vin Negative high voltage supply +0.5V to -90V Y6 Yo 
Logic input voltages -0.5V to V,,,, +0.3V YC v1 
Peak analog signal current/channel 1.5A y?7 YO 
Storage temperature -65°C to +150°C ve ™ 
Power dissipation 800mW ce . 
* Absolute Maximum Ratings are those values beyond which damage to the device ! 
may occur. Functional operation under these conditions is not implied. Continuous VN B 
operation of the device at the absolute rating level may affect device reliability. ears ‘ 
CS, CL 
V D 


top view 


20-pin DIP 
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HV14 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


| Characteristics | Sym |g) max [min [typ [ma [in ma etabikciiabiaibia 
owrenton rewsinee | Rex | {so {ft et et ee 


Switch (ON) Resistance 65 | ohms ve = +50V 
v= = -50V 
= = 5mA 

SCRE = 

SW 


va = -50V 

la.,, = 200mMA 
Matching = +50V, V,.. = -50V 
Switch Off Leakage ha fl OD ae thru 10K 

AL 8 SWS in parallel 
DC Offset Switch Off ae = RL = 100K 


Pole to Pole a 4. — 10 10 ~ DC Bias = 40V 

Switch Capacitance + 3 = 1MHz 

Logic Input Capacitance 

Pos. HV Supply Current a a Saree o OFF 

Neg. HV Supply se Ie ve i -200 a 

Pos. HV Supply Current 0.8 1.6 mA | 1 ON 

Neg. HV Supply noone a -0.8 -1.6 = 5mA 

Pos. HV Supply Current 0.6 12 mA Ve. = +50V 

Neg. HV Supply Current -0.6 -1.2 MA | Vay = -S0V 
1 ‘SW ON, I, = 5mA 

Switch Output 

Peak Current 


Switch (ON) Resistance 


NN 


AC ‘ae Ta 


rata ae |r| | mee 
yp 

=e eee 
Before CS Rises 

Ea a dD 
Gann eeliaee CS Falls 

Hold Time After | Hold Time After CS Rises Rises 


Minimum Clear Pulse Width pepo SL 


peer fet 
Low Pulse Width 


SS so he 7 Od Se 
Oo 


11-56 


Recommended Operating Conditions i 


HV1414 | HV1416 


Positive high voltage supply || #80.0Vt0+700V 
save eav 
ee 


Negative high voltage supply 


IL 
Analog signal voltage peak to peak +15V to V,, -15V 
Operating free air-temperature 0° to 70°C 


Note: For non-ground referenced systems the following must be used: 
Power up sequence: GND VNN VDD VPP 
Power down sequence: VPP VDD VNN GND 


T../To-- Measurement Circuit 


Vpp = +80V 


A INPUT Your 
(typical) 


VN = -80V 


Switching Waveforms 


Logic Timing Waveforms Output Timing Waveforms 


cs 
tasu-> 
AINPUT 
(typical) torr 
Vout aoe | 
tpsu 
Din 


CS 


th 


th—>4 
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HV14 
Logic Diagram 


LATCHES LEVEL OUTPUT 
SHIFTERS SWITCHES oYe 


78 
DECODER 


U O 
Vnn Vpp 


Truth Table 


AO Ce OO DOritiata 
NENA CREST A SA oe Oe Oe 


Notes: 1. Diy controls the switches through flow- 
through latches, which are clocked (en- 
abled) by é an 8- “way ( decoder controlled by 
A,B, C, CS,, and CS, Therefore, the latch 
fora vafiteulat egiteh goes into the HOLD 
state when any of of the above inputs pre- 
vents selection. CS, or CS, can be used as 
an active LOW elock put. 

Spurious clocking may occur if A, B, or C is 
changed with cS, and cs, both low. 

The clear input CL overrides all other 
inputs. 

The eight switches operate independently. 


ad 


- 


> 


a 
pepe peepee 
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Typical Performance Curves 


TYPICAL 
Rsw vs: Vpp VuNn 


70 


60 


2 a 70°C 
EE = 
= =I 50 — 
“ | | 
EE 25°C 
a ae aoe EL RR 
30 | ff 
+50 t60 +70 +g0 
Vpp VNN (volts) 
TYPICAL 
Ipp INN vs. Vpp VNN (ONE SWITCH ON) 
1.5 - 
£ 1 —— | we 
2 
: LT 
a 
7 a ae 
° — — 
0 yf 
+50 +60 +70 tgo 
Vpp VNN (volts) 
TYPICAL 
t on (uS) vs. Vpp VNN 
_ 
3 
a 
2 
c 
° 
~~ 


2.5 


ne 
fy 


Lf 


+50 +60 +70 +g0 


Vpp VAN (volts) 


Rsw 
(OHMS) 


t off (uS) 


| SWITCH (mA) 


HV14 


TYPICAL 
Rsw vs. Vpp Vn 


Vpp VnNN (volts) 


TYPICAL 
tort VS) Vpp VN 


6 

o°C 
5 ———_ | 
4 


+50 +60 +70 +g0 


Vpp VN (volts) 


TYPICAL 
SWITCH CURRENT vs VOLTAGE 


V SWITCH (Volts) 


C) Supertex inc. 


1 of 8 Decode 8-Channel High Voltage Switch 


Ordering Information 


-70V 
-80V 


110V P-P 
130V P-P 


Features 


_| HVCMOS* Technology 

_| Up to 130V peak to peak switching capability 
_| Output On-resistance typically 40 ohms 

_| Low parasitic capacitances 

_| DC to 10MHz analog signal frequency 

_| 45 dB typical output off isolation at 5 MHz 


CMOS logic circuitry for low power 
and excellent noise immunity 


_| On-chip decode, latch and chip select logic circuitry 


Absolute Maximum Ratings* 


Vp Logic power supply voltage -0.5V to +18V 
Vp Positive high voltage supply -0.5V to +90V 
Vin Negative high voltage supply +0.5V to -90V 
Logic input voltages -0.5V to V_,, +0.3V 
Peak analog signal current/channel 1.5A 
Storage temperature -65°C to +150°C 
Power dissipation 800mW 


* Absolute Maximum Ratings are those values beyond which damage to the device 
may occur. Functional operation under these conditions is not implied. Continuous 
operation of the device at the absolute rating level may affect device reliability. 


Package Options 


20-pin ceramic 
side-brazed DIP 


HV1514C 
HV1516C 
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20-pin Plastic 


Die in waffle pack 
DIP 
HV1514P HV1514X 
HV1516P HV1516X 


General Description 


This device is an 8-channel high-voltage integrated circuit (HVIC), 
configured as a 1 of 8 decode functions, intended for use in ap- 
plications requiring high voltage switching controlled by low volt- 
age signals; e.g., ultrasound imaging and printers. ON-chip 
latches are provided for the decoded data. Using HVCMOS tech- 
nology, this HVIC combines high voltage bi-lateral DMOS 
switches and low power CMOS logic to provide efficient control of 
high voltage analog signals. 


Pin Configuration 


top view 


20-pin DIP 


: ee HV15 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


~ - _ fo cetneoe a 
| | ie 

| Logic Input Capacitance | Input | Logic Input Capacitance | Cy 

Pos. HV Supply Current 0.6 le mA = = +50V 

Neg. HV Supply Current -0.6 -1.2 mA | Vy, = -50V 

1 ‘SW ON, ly = 5mA 

AC Characteristics 

[SetUpTineserorete rises [to | | | ot [| | [=| 
pram ontime tw Ps 


cee eee ere 
Switch (ON) Resistance Fag, 55 45 55 65 hms Ven = +50V 
Vian = -90V 
| Igy = 5mA 
Van = -00V 
low = 200mMA 
Switch (ON) Resistance Figg 30 10 30 
Matching x and y (0-3) Vp = +90V, V,,, = -50V 
Switch Off Leakage 150 Vout = Vpp -10V thru 10K 
with 8 SWS in parallel 
Pole to Pole 4. ss se 10 pF | DC Bias = 40V 
Switch Capacitance ic 3 ae = 1MHz 
Pos. HV Supply Current — Ce SWS OFF 
Neg. HV Supply et Ie Eo Ee -200 ‘ 
Pos. HV Supply Current 0.8 1.6 mA | 1 ae ON 
Neg. HV Supply ied ae -0.8 -1.6 = 5mA 
Switch Output 
Peak Current 
a Se 
veal a°c is 
[ene [9 Fae i [can 
ve | mee | ot | ee 
[BataHoisTimeAterteRises [te | | | sf | | | |= [| 
Tine weather we [PO 
ee es ee a ee ae ee ee ee 
Pram OWT tore [Os 
pomrstatan RO 
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HV15 


Recommended Operating ee 


Parameter Value 

Se ee 
a ee eee 
Tt loci = =e ee 


x sno 200 
[Vf areverinptvotage ep 8g 

[towieverinputvotage |X| OmRON 
a perso one [fare 


Note: For non-ground referenced systems the following must be used: 
Power up sequence: GND VNN VDD VPP 
Power down sequence: VPP VDD VNN GND 


Ton/ Tore Measurement Circuit 


Vpp=+80V 


AINPUT Vout 
(TYPICAL) 


VNN=-80V 


Logic Timing Waveforms 


wet ARR XXX 


t t 


HD 
Le SD torr 
50% 50% 50% 
twee 
' ton 

ee ed ee os — 
Vout 90% 
(TYPICAL) se 104 - 
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Logic Diagram 


Truth Table 


LATCHES LEVEL OUTPUT 
SHIFTERS SWITCHES 


3:8 
DECODER 


0 
Bo 


O 
LE 


ees [eee te la [oe] |e] [el 


RIES ERED EAA El ee ee ee ee ee 


Notes: 


1. Address data at A, B, C cause one of the eight switches to be selected for connection to the 
common bus C. 


2. The clear input CL overrides all other inputs. 
3. Since the latch follows the decoder, only the CL input matters when LE is H. 


4. The switches go to a state retaining their present condition at the rising edge of LE. When LE is low, 
the decoded selection address information flows through the latch. 
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HV15 


Rsw 
(OHMS) 


t off (uS) 


| SWITCH (mA) 


Typical Performance Curves 


TYPICAL 
SWITCH CURRENT vs VOLTAGE 


V SWITCH (Volts) 


TYPICAL 
tort YS) Vep VNN 


+50 +60 +70 +80 


Vpp VnN (volts) 


TYPICAL 
Rsw vs. Vpp Vn 


Vpp VNN (volts) 
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Rsw 


Ipp INN (mA) 


(OHMS) 


ton (uS) 


HV15 


TYPICAL 
Ipp INN vs. Vpp VNN (ONE SWITCH ON) 


Vpp Vnn (volts) 


TYPICAL 
Rsw vs: Vpp Vnn 


Vpp Vuyn (volts) 


TYPICAL 
ton (uS) vs. Vpp Vay 


Vpp VNN (volts) 


Ch Supertex inc. 


8-Channel High Voltage Switch 


Ordering Information 


Package Options 
24-pin ceramic Die in 36-pin leaded 24-pin 28-lead plastic 
side-brazed DIP waffle TR ceramic chip carrier << DIP ee carrier 
110VP-P| — _HV1614C | Hv1e14x | -HV1614CS | HvIeI4P | HVI614PJ | 
130V P-P HV1616C HV1616X HV1616CS HV1616P HV1616PJ 


Features General Description 


(J HVCMOS® Technology This device is an 8-channel high-voltage integrated circuit (HVIC) 
intended for use in applications requiring high voltage switching 
controlled by low voltage signals; e.g., ultrasound imaging and 
[| Output On-resistance typically 40 ohms printers. Input data is shifted into an 8-bit shift register which can 
then be retained in an 8-bit latch. Using HVCMOS technology, this 
HVIC combines high voltage bi-lateral DMOS switches and low 
(] DC to 10MHz analog signal frequency power CMOS logic to provide efficient control of high voltage 


[|] 45 dB typical output off isolation at 5 MHz analog signals. 


(} Up to 130V peak to peak switching capability 


[| Low parasitic capacitances 


(} CMOS logic circuitry for low power 
and excellent noise immunity 


[] On-chip shift register, latch and chip select logic circuitry 


[| Surface mount package available 


Absolute Maximum Ratings* 


Vp Logic power supply voltage -0.5V to +18V 
Vp Positive high voltage supply -0.5V to +90V 
Vin Negative high voltage supply +0.5V to -90V 
Logic input voltages -0.5V to V,, +0.3V 
Peak analog signal current/channel 1.5A 
Storage temperature -65°C to +150°C 
Power dissipation 800mW 


* Absolute Maximum Ratings are those values beyond which damage to the device 
may occur. Functional operation under these conditions is not implied. Continuous 
operation of the device at the absolute rating level may affect device reliability. 
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HV16 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


; ; 
eee | Oe a ae a ee] 


wees) ee) eS 
Switch ey Resistance | 45 | ohms | 


Switch eee Resistance “3 fora) Vex = +50V 
Ve = -50V 
= 5mA 


= +50V 
Vi. = -50V 
am = 200mA 


Mite (ON) Resistance = 5mA 

woe | ff | ies as 
Switch Off Leakage 150 our = Vpp 71 Ov thru 10K 
i a al al wit ss na 


DC Offset Switch On oem | 100. | | 500 | a }RL=100K 
Pole to Pole 4. aS 2 a a DC Bias = 40V 
Switch Capacitance at = merce aeons 


Logic Input Capacitance | Cy | 

Pos. HV Supply Current 200 ALL SWS OFF 
eee) el ee eee 
ecxevsipyowen| | | | fon (as | | | [eran 

Neg. HV Supply Current 0.8 -1.6 = 5mA 


Pos. HV Supply Current 0.6 1:2 mA Ven = +50V 
_ . ™ “™ ECT EET " ' VON, 

1 SW ON, |, = 5mA 
pf ot tet ft ft Ct 
Peak Current 
a ne 
age reg [ [| po] 


cna | 
[bate Ousink Curent [Toe | 3 [| 8) 8 PS [A [Vy 


AC Characteristics 


Characteristics Sym Test Conditions 
ml | ae | oi |e | ae | ml |e | 
CL a) 
Tine wath ofl [we [| 8 
[Crock Delay TinetoDataOut [yo [| | (| 80 [eT 


Turn Off Time 
Off Isolation 


Switch (ON) Resistance 


Max Clock Freq 


Ta 
Setup Tie Da BR |e | 
[HoTineDataromcox T% [| | | | | | >] 
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Recommended Operating Conditions a“ 


Logic power supply voltage +10.0V to +15.5V 
V 
PP 


[_soovetsav 
ee a eee ree 

SS 
PV, | towievelinpavotage Xf meON 
Pt, | Operating ee aivtemperatre | OX] OX | oem 


Note: For non-ground referenced systems the following must be used: 
Power up sequence: GND VNN VDD VPP 
Power down sequence: VPP VDD VNN GND 


x<| | KI] OX 
<<) MK] OK] | OX 


Toy/T — Measurement Circuit 


V pp=+80V 


VouT 


‘e) 
rc 
A 


VuN=—80V 


Logic Timing Waveforms 


0006 CES OOAOO0 


50% 50% 50% 
CLOCK 
50% 50% 
h 7 
"do 


DATA 
OUT 
ton 


ty t 


OUT 
TYPICAL 
( ) on 
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Logic Diagram 


Truth Table 


LATCHES LEVEL OUTPUT 
SHIFTERS SWITCHES 


D 
E 
. z = ” 
D O 
CLK lie sw 1 
a a = 
© 
D O 
eet ea 
D 
aaa | 
- Rs aia 
aoe ep ag sW6 
_ _ 
D 


Van Vpp 
© 
LE 


Be eee en li 


| OFF] | 


Peter 


Lb 
a | ot | | | fore tT 
Pt tT | tT tT te fey TT CT fo 
| | | tf | tt te tet TT TT for 
Pot tT tT tT tt fae TT To 
ei eight switches operate independently 
2. Serial data is clocked in on the L>H transition of CK. 


3. The switches go to a state retaining their present condition at the rising edge of LE. When LE is low, 
the shift register data flows through the latch. 


4. DoyuT is high when switch 7 is on. 
5. Shift register clocking has no effect on the switch states if LE is H. 
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HV16° 


Rsw 


Typical Performance Curves 


TYPICAL 
Rsw ¥s- Vpp Vn 


(OHMS) 


ton (uS) 


t off (uS) 


Vpp Van (volts) 


TYPICAL 
ton (uS) vs. Vpp Vay 


Vpp VN (volts) 


TYPICAL 
torf VS) Vpp VN 


Ce 


+50 +60 +70 +go 


Vpp VNN (volts) 
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Rsw 
(OHMS) 


Ipp INN (mA) 


lag (mA) 


TYPICAL 
Rsw Vs- Vpp Vun 


Vpp VnN (volts) 


TYPICAL 
Ipp Inn vs) Vpp Vnn (ONE SWITCH ON) 


Vpp VnN (volts) 


TYPICAL 
Idd vs. Frequency 


fdata = fclk + 2 
Vad = 15V 

LE = High 

TA = 0°to 70°C 


Clock Frequency (MHz) 


HV16 


lad (mA) 


tdo (nS) 


TYPICAL 
Idd vs. Vdd 


folk = 3 MHz 

f data = 1.5 MHz 
’ LE = High 

TA =0°to 70°C 


Vdd (volts) 


TYPICAL 
tdo vs Vdd 


Vdd (Volts) 
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| SWITCH (mA) 


TYPICAL 


SWITCH CURRENT vs VOLTAGE 


BEYZ 
YA 


af aS wh a3 =] 


es COT 
SRREREEEDZ 
ERRREEP ZAR 


HV16 


ya 
A 


BERD” 4ERRRREE 


-1 0 1 2 
V SWITCH (Volts) 


Pin Configurations HV16 


28-Pin J-Lead 24-Pin DIP 

Pin Function Pin Function Pin Function Pin Function 
1 SW3 15 NC 1 SW3 i. 0D, 

2 SW3 16 DB, 2 SW3 14 CK 

3 SWw2 17 CLK | SW2 15 LE 

4 Sw2 18 LE 4 SW2 16 Dey, 
5 N/C S Dap 5 SW1 17 SW7 
6 N/C 20 SW7 6 SW1 18 SW7 
F SW1 21 SW7 7 SWO 19 SW6 
8 SWw1 22 SW6 8 SWO 20 SW6 
fs) SWO 23 SW6 9 Von 21 SW5 
10 SWO 24 NC WH View 22 SW5 
TT Weg 25 SW5 11. GND 23 SW4 
2 “Vow 26 SW5 12) Vo, 24 SW4 
13. GND 27) =—SW4 

14 V 28 SW4 


top view top view 


28-pin J-lead Package 24-pin DIP 
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¢) Supertex inc. 


4-Channel High Voltage Switch 


Ordering Information 


—eeeie brazed DIP Tae 


Features General Description 


(] HVCMOS® Technology This device is a 4-channel high-voltage switch intended for use 
in applications requiring high voltage switching controlled by low 
voltage signals; e.g., ultrasound imaging and printers. Using 
(| Output On-resistance typically 25 ohms HVCMOS technology, this HVIC combines high voltage bi-lateral 
DMOS switches and low power CMOS logic to provide efficient 
control of high voltage analog signals. 


|] Up to 130V peak to peak switching capability 


[| Low parasitic capacitances 


DC to 10MHz analog signal frequency 


|] 45 dB typical output off isolation at 5 MHz Pin Configuration 
[} CMOS logic circuitry for low power 

and excellent noise immunity SWO 

SWO 

Absolute Maximum Ratings* owt 
Vpp Logic power supply voltage -0.5V to +18V SW 
Vpp Positive high voltage supply -0.5V to +90V Sw2 
Vin Negative high voltage supply +0.5V to -90V Sw2 
Logic input voltages -0.5V to V,,,, +0.3V SW3 
Peak analog signal current/channel 3A SW3 
Storage temperature -65°C to +150°C 
Power dissipation 800mW top view 
* Absolute Maximum Ratings are those values beyond which damage to the device 16-pin DIP 


may occur. Functional operation under these conditions is not implied. Continuous 
operation of the device at the absolute rating level may affect device reliability. 
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. . . HV17 
Electrical Characteristics (over recommended operating conditions unless noted) 
DC Characteristics 


samme ets tee tstaatae 


Switch on Resistance | 36 | ohms | enh w = 200mA 


Switch (ON) Resistance mdi! Vpp = +50V 
i -50V 
low = SMA 


Switch (ON) Resistance ohms | V,, = +50V 
Creer ers = 
low = 200mMA 
ewan (ON) Resistance low = OMA 
woe | ff oe 
SCEPC rrs ising 
with 8 SWS in parallel 


| DC Offset Switch Off | Offset Switch Off eee mV |RL=100K 


Pole to Pole _s 4. cs 10 10 ie DC Bias = 40V 
Switch Capacitance f= tenet 


| Logic Input Capacitance | Input | Logic Input Capacitance | Cy 
Pos. HV Supply Current ALL SWS OFF 
fester 
Pos. HV Supply Current 1.6 cS i mA | 1SWON 
a 
mA 


Pos. HV Supply Current hosts 
Neg. HV Supply Current 
Switch Output 
Peak Current 

AC Characteristics 


ee ae eee ele 
eee 
PtumOnTme | te | 


Off Isolation 


11-73 


HV17 


Recommended Operating <n 


Symbol Parameter Hv 714 -__Device —_ Value 
a Logic power supply voltage PX | XK +10.0V to +15.5V 


Positive high voltage supply a +50.0V to +70.0V 


Negative high voltage supply ttn -50.0V to -70.0V 


i 
Vi, Hiahovetinpatvoiags Tap VO Vog 
[i towteverineutvotage TX] | Oma 
[Voc [Aran sonal votage peakiopeak |X |X| Vs VOW TV 
[t, [everaing ree artemperwre | x | x] ewe 


Note: For non-ground referenced systems the following must be used: 
Power up sequence: GND VNN VDD VPP 
Power down sequence: VPP VDD VNN GND 


Ton/ Tore Measurement Circuit Switching Waveforms 


Vpp = +80V 


70V 
RL 
C input Vout 
O 
VN = -80V 
Logic Diagram cae 
LEVEL OUTPUT 
TRANSLATORS SWITCHES 
Sc ~ Swe 
e 
— @ 
e 
J 
—_ e 
C3 © SWw3 
@ 
a ® OO 


Vad YVnnN VYpP 
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Rsw 


Typical Performance Curves 


TYPICAL 
Rsw vs: Vpp Vun 


a 
= 
= 04 
° 
Vpp VN (volts) 
TYPICAL 
Ipp Inn vs) Vpp Van (ONE SWITCH ON) 
2 
= 
a 
& 
Vpp VAN (volts) 
TYPICAL 
Ipp Inn vs) Vpp Van (ONE SWITCH ON) 
z 
£ 
=z 
= 
a 
h 


+50 +60 +70 +go 


Vpp VNN (volts) 
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Rsw 


(OHMS) 


an 
ae 


| 


ton (uS) 


t off (uS) 


Rae 


HV17 


TYPICAL 
Rsw Ys: Vpp VNN 


30 


20 


+50 +60 +70 +g0 


Vpp VNN (volts) 


TYPICAL 
ton (uS) vs. Vpp Vij 


Vpp VNN (volts) 


TYPICAL 
tott VS) Vpp VNN 


he 


o°Cc 
4 
+50 +60 £70 +80 


Vpp VNN (volts) 


lad (mA) 


tdo (nS) 


TYPICAL 
Idd vs. Vdd 


fclk = 3 MHz 

f data = 1.5 MHz 
LE = High 

TA =0°to 70°C 


Vag (volts) 


TYPICAL 
tdo vs Vdd 


Vdd (Volts) 
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| SWITCH (mA) 


TYPICAL 
SWITCH CURRENT vs VOLTAGE 


7 
YA ltt ttt tt td 
PTET TTT 


7 -6 -5 


V SWITCH (Volts) 


HV17 


Ch Supertex inc. 


Preliminary 


8-Channel High Voltage Switch 


Ordering Information 


‘|| [aS [athe [eomiee.| 
Side- Brazed DIP << e Pack Ceramic a_i Carrier i “J” Bend <m 
| +70V | | Hvigi4x | Hvigi4cS || HV1814PU | HVI814P 
tattle | ma tee 1 eee | ee 


Features General Description 


(] HVCMOS* Technology This device is an 8-channel high-voltage integrated circuit (HVIC) 
intended for use in applications requiring high voltage switching 
controlled by low voltage signals: e.g., ultrasound imaging and 
Output On-resistance typically 40 ohms printers. Input data is shifted into an 8-bit shift register which can 
then be retained in an 8-bit latch. Using HVCMOS technology, this 
HVIC combines high voltage bi-lateral DMOS switches and low 
DC to 10 MHz analog signal frequency power CMOS logic to provide efficient control of high voltage 
analog signals. 


Up to 130V peak to peak output switching 


Low parasitic capacitances 


45 dB typical output off isolation at 5 MHz 


CMOS logic circuitry for low power 
and excellent noise immunity 


On-chip shift register, latch with clear function 
and chip select logic circuitry 


Absolute Maximum Ratings” 


Vp Logic power supply voltage -0.5V to +18V 
V 5p Positive high voltage supply -0.5V to +90V 
Van Negative high voltage supply +0.5V to -90V 
Logic input voltages -0.5V to V., + 0.3V 
Peak analog signal current/channel 1.5A 
Storage temperature -65°C to +150°C 
Power dissipation 800mW 


* Absolute Maximum Ratings are those values beyond which damage to the device 
may occur. Functional operation under these conditions is not implied. Continuous 
operation of the device at the absolute rating level may affect device reliability. 
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HV18 
Electrical Characteristics (over recommended operating conditions unless otherwise noted) 


DC Characteristics 


Sythe ma tam in [rr Test Conditions 


Sareoeewe te tee e || elma 
eomsvom renin [he [Las | = 


Switch on Resistance = ohms Vox = +50V 
V = -50V 
lew = SMA 


Switch (ON) Resistance ohms | V,, = +50V 
es = -50V 
sa = 200mA 

Switch (ON) Resistance 15 ow = 5mA 

Matching (0-7) in Ed = 50V, V,,, = -50V 

Switch Off Leakage 150 | pA out = Vee 4 0V thru 10K 

ec rita 


DC | DC Offset Switch Off | Switch Off | 100 | a RL = 100K 
DC Offset Switch On ee ef = RL = 100K 


eee [= tt el | i ee 
Switch Capacitance f= ——— 

Logic Input | Logic Input Capacitance.| Cy a a a pF 

Pos. HV Supply Current 200 ALL SWS OFF 
Sees] 2) se ee 
Pos. HV Supply Current 0.8 mA | 1SWON 
feervsimayeoren| | ||| se fas ||| mm 


Pos. HV Supply Current 0.6 1.2 mA Ven = +50V 
Neg. HV Supply Current -0.6 -1.2 MA | Viy = -50V 
1 ‘SW ON, Igy = 5mA 
Switch Output 
Peak Current 


ee et ee 
[Baia Ou'ScGurent [Tow | 7S [8] 8 |] 8 [AMO 


AC Characteristics 


a pore | BOO 
MaxGoxrea itt | | | | | 3} |__| Me 
[setupTine Daw Gem [iy [Pe 
[Hold Time Dataio Clock |, | | | | | | |_| 7s 
[Sat Up Tie Store LE Res [og [| ae J 
Time wish ote | we | | | 00; | | (| (| vs 
[eeckbseyTneieGawOA [ey [P| aso ae |e 
tum ontime | ty | | 8] | 28; 5; | 5] ws 
Ptumontime ‘| ter | | 0; | 8; | | 10] 4s | 
Time waht | we | | | || S| ds 
[orisciaion «dT KO | | | | {| | | «8 |[f-amme 
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Test Conditions 


f f 


DATA — ou! 2 


Recommended Operating eons = 


Symbol Parameter = Device F E 14 Hv1 E 16 Value 


Positive high voltage supply a on See +50.0V to +70.0V 
re ak oe +50.0V to +80.0V 


; -50.0V to -70.0V 
Negative high voltage supply Te -50.0V to -80.0V 


ae oe Se eae 
tgs as 
[Vag [Arita sara vatage peaktopeak [x |X| Yu VIO TV 
TET crea teeartenpetre [ee 


Note: For non-ground referenced systems the following must be used: 
Power up sequence: GND VNN VDD VPP 
Power down sequence: VPP VDD VNN GND 


- 
x<| 


x< 
x< 


x< 
x< 


x< 
x< 


Logic Timing Waveform 


ri 0.00.0, cy 9,000,000, 


CL 


'WCL 
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HV18 


Toy’ Top: Measurement Circuit 


Vpp=+80V 


(2) 
rc 
A 


VOUT 


VNN=780V 


Truth Table 


Notes: 


1. The eight switches operate independently. 
2. Serial data is clocked in on the L>H transition of CK. 
3. The clear input overrides all other inputs. 


4. The switches go to a state retaining their present condition at the rising edge of LE. When LE is low, 
the shift register data flows through the latch. 


5. DoyT is high when switch 7 is on. 
6. Shift register clocking has no effect on the switch states if LE is H. 
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Logic Diagram me 


LATCHES LEVEL OUTPUT 
SHIFTERS SWITCHES 
D O 
Din o LE SW 
[ : - | 
D O 
CLK O , | tie sw1 


O 
SW 4 
O 


ete 
DouT o is cL 
D 
mao = 
| | 


Typical Performance Curves 
TYPICAL TYPICAL 
Ipp Inn vs) Vpp Van (ONE SWITCH ON) tore VS) Vpp VN 


z 
= 

2 7) 

2 3 

a = 

a. ° 

= ~ 

Vpp VN (volts) Vpp Van (volts) 
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Rsw 


(OHMS) 


tdo (nS) 


ton (uS) 


1000 
900 


800 
700 


600 


500 


400 


300 


200 


100 


TYPICAL 
Rsw Ys: Vpp VNN 


Vpp Van (volts) 


TYPICAL 
tdo vs Vdd 


10 11 12 13 14 15 
Vdd (Volts) 


TYPICAL 
t on (uS) vs. Vpp Vnn 


+50 +60 +70 +g0 


Vpp VNN (volts) 
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Rsw 


(OHMS) 


| SWITCH (mA) 


TYPICAL 
Rsw vs- Vpp VuN 


Vpp VnNN (volts) 


TYPICAL 
SWITCH CURRENT vs VOLTAGE 


V SWITCH (Volts) 


HV18 


Pin Configurations 


36-Pin Leaded Chip Carrier 


Pin Function Pin Function 
1 SW3 19 NC 
2 SW3 20 Dy 
3 N/C 21 CK 
4 SWw2 22 =LE 

5 SWw2 23 CL 

6 N/C 24 Daisy 
7 SW1 25 SW7 
8 SW1 26 SW7 
9 N/C 27 NC 
10 SWO 28 SW6 
11. SWO 29 SW6 
12 NC 30 NC 
13 NC 31 SW5 
14 V., 32 SW5 
1 Ving 33. NC 
16 GND 34 SW4 
17 = Vop 35 SW4 
18 NC 36 NC 


Package Outlines 


ce fa bl el 
ze 


rm 
20] 
TBSOEeee 


top view 


36-pin Leaded Chip Carrier 


28-Pin DIP 
Pin Function 
1 SW3 
2 SW3 
3 SsWw2 
4 SWw2 
5 Sw 
6 SW1 
ry SWO 
8 SWO 
9 Vpp 
10 Vw 
11 NC 
12 GND 
TS Vig 
14 N/C 


Pin Function 


15 NIC 
16 Dy 
17. CK 
18 LE 
19 CL 
20 Dour 
21. SW7 
22. SW7 
23  SW6 
24 SW6 
25 SW5 
26 SWS 
27 SW4 
28 SW4 


top view 


28-pin DIP 
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HV18 


28-Pin J-Lead 

Pin Function Pin Function 
1 SW3 15 NC 
2 SW3 16 Dy, 

3 SWw2 17 CK 
4 SWw2 18 LE 

5 SW1 19 CL 

6 SW1 20 Daa 
7 SWO 21 SW7 
8 SWO 22 SW7 
9g Ver 23 SW6 
WW Vin 24 SW6 
11 NC 25 SW5 
12 GND 26 SW5 
13. Vo, 27 3 =6SW4 
14 NC 28 SW4 


top view 


28-pin J-lead Package 


C} Supertex inc. 


Preliminary 
High Voltage 7-Segment Latch/Decoder/ 
EL-Display Driver 


Ordering Information 


Package Options 
20-Pin 20-Pin 20-Pin 
Ceramic CERDIP Plastic 
HV30 HV30C HV30D HV30P HV30X 


Features General Description 


(| High voltage outputs 180V The HV30 is a 7-segment Decoder with decimal point and high 
voltage open drain outputs. Itis specifically designed to drive elec- 
troluminescent displays manufactured by the Lohja Corporation 


(} High current capability 50mA peak 


|} Wide termperature range -40°C to +85°C but can also be used to drive other displays. 
(| Latch storage of code and decimal point The BCD and decimal point inputs are latched on the trailing edge 
O Blanking of the latch enable LE input. 

Latip test capability All high voltage outputs can be put in the high impedance state by 


either the blanking input (BI) or the ripple blanking input (RBI) 
|] Leading zero blanking when the BCD data is all “O”. 


All outputs can be put in the low impedance state by bringing the 
Absolute Maximum Ratings* lamp test low. There is an internal pull-down resistor on the lamp 

test input. All other inputs are protected with a zener diode to 
ground and a series resistor. 


Supply voltage 4.75V to 12V 
Input Voltage V,,, -0.5V to V 2 * . 
Output Voltage V,, OV TO ‘soy Pin Configuration 
Output current |, (continuous) 5mA P 
Output current |, (peak) 60mA b 
Operating temperature range -40°C to +85°C it 
Storage temperature range -65°C to 150°C Voc 
*Over operating free-air temperature range unless otherwise noted. a 
B 
Cc 
BL 
DPO 


top view 


20-pin DIP 


11-84 


— HV30 
Electrical Characteristics (Over operating free-air temperature range, unless otherwise noted) 


DC Characteristic 


= 10V, ae low 
ve LTe 


ee tet 
ee 
CT 
ea 


v iV G = 0.9mA 
V.. = 10V, m = 0.9mA 


Output low voltage, RBO 
Output high voltage, RBO 


The a sis are for segment outputs (@ V,,,. = 10V): 


Se 
> ekage) | Oupat emer Bt 
leoninvous) | Bosh dodeowrert TA 
2a On 2 


Breakdown | Breakdown voltage | Notes 3 


Ven Baha voltage drop across 2 4 
— diode 


1 a Current is repetitive; fmax = 1.5KHz, max duty cycle = 8.0%. 
2. BL - input at high level Vo = +180V, T, = +85°C. 

3. lb leakage max 2.0uA. 
4 
5 


. Diode Forward current 30mA. 
: lb = 10mA. 


AC Characteristics (V,, = +10V, T, = 25°C) 


Turn-on time of segment outputs from BCD-inputs a p  Notet 1 


leak ae Turn-on time of decimal point output from decimal / 1 
point input 


Turn-on time of | Turn-on time of segment outputs from blank input outputs from blank input pf 10 | os ) Notet 1 


| toge(BCD) | Sa Turn-off time of segment outputs from BCD-inputs etre ano 8p | [| wa 


toen(OPl) Turn-off time of decimal point output from decimal Note 1 
point lida 


oO) an 

a 

P| Patahotime ——SSC*dS 

Pie | Minimum vaidiatch enabe puso with | 

—— 2 
a 

a 

a 


= 
oO 


Propagation delay from RBI to RBO 
a i oud delay from RBI to RBO 


—t | ok 
OO} OO; MM] M] M] PM] MP 


Notes: 1. LE input is at high level. 
2. LE input is at high level and input BCD code is 0. 
3. LE input is at high level, input BCD code is 0 and BL input is at low level. 
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Switching Waveform 


50% 50% 


INPUT —/| | 


SEGMENT | 
| O* | 50% 
| 


OUTPUT 
| | 


ada 
fone Ke torr 


| 208 \ 50% 


oe et 


tps 


[ee CEE 08 
'su 


th 
ae ae 
| 


LE | 


Segment Identification 


pea 
f b 
ey aa - 
1 C X= 
CZ appo 


Notes: 1. The segment outputs are ON or OFF according to data present on the 

input lines during the high to low transition of latch enable signal. 

2. Ifthelatched BCD datais 0, RBOis at high level andthe segment outputs 
except DPO are blanked. The state of DPO is determined by the latched 
DPI data. If the latched BCD data is greater than 0, RBO is at low level 
and the segment outputs are on or off according to the latched data. 

3. Ifthe latched BCD data is 0, RBO is at high level. If the latched BCD data 
is 0, RBO is at high level. If the latched BCD data is greater than 0, RBO 
is at low level. 
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‘ . HV30 
Test Circuit 


INPUT 
502 


WPUT UNDER TEST 


+10V 


CT RBi BL LE DP! D C B A Voc 


HV GND 
LOGIC GND 


SEGMENT OUTPUT 
UNDER TEST 


H = High level 
L = Low level 
Irrelevant 


HV30 


iagram 


D 


Logic 


i - a 5 iL, 
i | tL | 
Me} i | 
i. | Go} Zz 


| 
ziil|clel/Elz|/zizielzizjclclclclele| |, | i 
O;/O/OJOLO/O}/O;JOJ/O;O;O;/O;O;O};O;O]O on Te 
| | b. Coe oe eae ae ee ee ae tx. | i. | | | 
AISISIS SIBSISISISIEl Slelslsicis oiti* ej} mpm} mo | Zz 
O|;O —Ie 1 O1roro;o;o |; 


Note 
ot 
F 


OFF 
N 


3) 
i | fe 
5 S 7 | & i. | 
61616 O 
tr fr 
6/515|6 6\6 oper O 
Ziz i. oie r 
ololo olo|*|* O 
i | Ba Li 
zjejelzizlelzizizi2iz) ee ele le lel | m 
O10 O 
pobtetotettettetotetoletote ott betes hot 
jo | =|=]2/=|=[=]2[=]=/ 3) 2/2 [=] 4) 2] 2)=/<|x|x]x/x]x)<] 2) § 
fe Pfft aL Te T =P fl T Tel == = bell l] gs 
ales 
ood] condi cd | od ee Psd 1 ed Peed On as a (oa (es aa Wel og Oe KK] KL KT KI XK 
rags eS eS SS ERE ees le 


OUTPUTS 
SEGMENT OUTPUTS 


OFF 


O 
O 
Lon |o 


OFF 
OFF 


OF 


4300030 LNIWD3S-Z O1 GOS F LINDHIO ONDINYT 


HOLV 1 
(oe) Qa 
= 
O O O = O = O O O 


a 


3 | OFF 
OFF 
OFF 


Note 2 
Note 


DEC. POINT 


BLANK 
LAMP 
LATCH 
ENABLE 
INPUT 


TEST 


BCD-INPUTS 


Truth Table 
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Ch Supertex inc. 


Preliminary 


High Voltage Analog Switches 


Ordering Information 


/ Package Type [—TempRange [TT 


*300 mil wide SO package 


Features General Description 

(| +20V to +50V single and dual supply operation These CMOS/DMOS high voltage analog switches are designed 

SR. less than 55 (HV348) to handle high voltage analog signals. They may be used when 
ON analog voltages are low and high voltage immunity is desired. The 

_| Signal switching from positive to negative rail signal handling capability extends ‘from positive to negative sup- 

“| -SOdb OFF isolation at Sz ply voltage; i.e., 100V peak to peak with +50V power supplies. 

5 Withstand +80V to -100 spikes Inputs are compatible with CMOS logic, with a zero level turning 


the switches ON. 


Operating supply voltage ranges from +20V to +50V with dual 
output power supplies, with the positive supply current below 


_| Withstand V.,, with power supply off 


Applications 300A and negative supply not exceeding 100A. 

_ . When a single output power supply is used, operating voltage 
— Test Equipment and Instruments ranges from +20V to +50V, with less than 20uA operating current 
| Diagnostic Systems when logic input signal equals the supply voltage. 

| 48 Volt Telecom Systems With the addition of series diodes on the power supply and ground 
| - . inputs, the HV341 series drivers will withstand +80V to -100V 
| Military Electronics excursion on the inputs or switch pins without damage, or will with- 


stand signal input with the power supplies OFF. 


Absolute Maximum Ratings’ 


Supply voltage, V,,, -0.3V to +65V 
Supply voltage, V,,, +0.3V to -65V 
Data input voltage View 10 Vo 
Input current Switches +200mA 

Logic inputs +30mA 
Continuous total Plastic Packages 500mW 
power dissipation” Ceramic Packages 750mW 
Storage temperature range -65°C to +150°C 
Notes: 1. All voltages are referenced to Vag. 


2. For operation above 25°C ambient, derate linearly to 85°C at 8mW/°C. 
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“ ‘ . HV341/HV343/HV345/HV348 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


eS _—_ A—t ___—__ 
HV341/343/345 


=< 
a 


=e 
[te | Venatiescontcurent———SSSSSdYSSCSC*dSC tO] 
a 
ee ee 
ra 


AC Characteristics (@ V,,, = 12V, V,, = 60V, T, = 25°C) 


BB I Bh Bn 

Poreiang [ge 

[eerie ee 
La NR 
[Req Swichers | BT 
[Conasn _| OFF capactance accssswich || tf dF Tn VO 
LLL i A a A 
[ON capactaneeSwweGNO || YC 


Parameter 
Negative high voltage supply 
High voltage supply 


High-level input voltage 


Low-level input voltage 


SWAT 
| a 
eins | Milieny Hi-Rel (By |e | | te 
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. s . 2 s HV341/HV343/HV345/HV348 
Functional Block Diagrams and Pin Configurations 


HV345 


Dual SPST Dual SPDT Dual DPST 


Test Circuits 


N.C. +50V 
+15V 
+50V —50V 
+50V 
ISw A(OFF) 
+50V 
OFF Leakage Test Circuit ON Leakage Test Circuit 
+15V 
° te) 
5W Vis 7x ~ % 50% * 
~~ ton — Pe torr 
Vout! +48V | 
, 90% NL. 10% 
Vout! 
Vout2 fo 
—=| t<—lorr ee i<t— TON 


-~ it, a ae 
5W 
10% 


Switching Time Test Circuit 
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HV341/HV343/HV345/HV348 


22V RMS 


At 1 MHz 
+50V 
V, V 
Kp=ttiog ——— Ken= 20 Log - + 
VIN IN 
OFF Isolation Test Circuit Channel—Channel Crosstalk Test Circuit 
A Vout 
N.C. 

+15V 

VouT 
OV 


1000pF T 


Q = 1000pF x A Vout 


Charge Injection Test Circuit 


11-91 


‘ 7 . : HV341/HV343/HV345/HV348 
Typical Operating Characteristics 


On-Resistance vs. Switch Input Voltage On-Resistance vs. Temperature 


D D 
= = 
<= <= 
=e & 
® ® 
oO oO 
S iS 
2 D 
o o 
oc oc 
é ¢ 
O O 
-60 -40 -20 0 20 40 60 50 -25 0 25 50 75 100 125 
Switch Input Voltage, Vsig(V) Temperature (°C) 
Switching Time vs. Temperature OFF Isolation And Crosstalk vs. Frequency 


100 


Vor = +50V On a 
_e SF CaS | 
ae : 
— TNS 


>. a S 
— _ SNS a. 75Q ® 
i Bo DS 5 
i t COO RSET : 
oe c ON I ro) 
: : fl AWTS 
Zz S 40 OFF Isolation ~ S Zz 
2 8 il TSW 3 
= SASS D 
Coo IC 
20 
0 
-50 -25 0 +25 +50 +75 +100 +125 
Temperature (°C) Frequence (Hz) 
OFF Leakage vs. Switch Voltage ON Leakage vs. Switch Voltage 
Vpp = +50V 
Vn = -50V 
<= <= 
= = 
Pal 
~~ = 
5 ahd A Al 5 
) 6) 
a . 
g g 
O O 
® ® 
— — 


+60 -60 -40 -20 0 +20 +40 +60 
ee eis re Vsig Voltage (V) 
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Applications Information 
Analog Signal Range 


The HV341 family’s analog signal range is equal to the power 
supply value, up to +50V with split power supplies and +60V with 
a single power supply (V,,,, connected to GND). An ON switch is 
also capable of passing up to 0.5A on a peak current basis. 
Maximum continuous current is limited only by the package power 
dissipation (see Absolute Maximum Ratings). 


ON Resistance 


The ON resistance of the MAX341 series switches is typically 
40. R,,, does, however, increase as the switch voltage (VSIG) 
approaches V,,,. For example, with +50V supplies and a +50V 
analog signal, R.,, will be typically less than 100Q (50Q for the 
HV348), and 45Q (25Q for the HV348 for -50V signals. With +50V 
power supplies , and +40V switch voltages, R_,, is about 40Q for 
the +40V case and 30 for the -40V case. ON resistance can be 
reduced and current handling capacity can be increased by 
connecting switches in parallel. This is especially useful in power 
switching applications. Table 1 and the graph in the Typical 
Characteristics section further describe the relation between R_,, 
and V,.. 


Power Supply Current 


The maximum supply current for V,, and V,,, at 25°C is 300HA 
and 100uA, respectively. However, the positive supply current 
(1+) is partly dependent on the input logic level and can be 
reduced if control signals of a larger amplitude than OV and 15V 
are used. If the control inputs swing to within 4V of V,, and V,,,, 
then 1+ drops to a typical value of 200A. 


HV341/HV343/HV345/HV348 


Control Inputs 


15V logic level inputs are required to turn switches on or off, but 
the control inputs can also accept levels up to V,, and V,,. An 
input greater than 12V constitutes a “1” state (switch OFF), and an 
input less than 3.5V will constitute a “O” state (switch ON). 


Standard TTL logic can be used with HV341 series switches if a 
level shifter such as the MC14504 is used to drive the control 
inputs as shown in Figure 1. Open collector drivers, with external 
pull-up resistors, can be used in a similar fashion as well. 


Table 1: ON Resistance 


Note: Typical Ron for the HV348 is approximately one half of the above values. 


+50V 


Figure 1. Using TTL Control Levels 
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HV41/HV42 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics (voltages referenced to V..) 


Vop Supply current -15 mA fork = 4 MHz 
Fata = 2 MHz 


Quiescent V_,, supply current -50 ALL V,,, = OV 


Off state output current 

High-level logic input current [ 

High-level output data out TY Vp + 1.0V loon = -100HA 
Vos Cow-level ouputvotage [AV | 900 [| eu = 8OmA 


AC Characteristics (@ V,,, = -12V, V., = OV) 


[Symber__ [Parameter ina [Uni | Coneions 
ee a 
Pita | Cockwanahorow Te 
Ty | Batssetuptne etroeekrses Off | 
Pi, [Bata tetine afer dockrses | fe | 
Min | Tum Wie, HV,zjom enable || One | Ra OK 
Toa | Balaytine cocriodetarighiotow [| 100 fe | 
[tous | Delay tine cocktodstaowtomah | 00d me | 


Recommended Operating Conditions 


[Woo [ Ouputottwotage SSC~—SsS CT 
PV, | Harevelinputvotage OGIO) Mp Vee | 
Low-level input voltage (LOGIC “O”) ee 
[Tax | Gloekrequeney SS 


Operating free-air temperature 
Note 1: All voltages are referenced to Veg: 


[may rename) [5 es | 
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HV41/HV42 


Input and Output Equivalent Circuits 


Vss 
—_ ; Data Out 
Vop 


Logic Inputs Logic Data Output High Voltage Output 


Data Input Cx =< 


Clock 
! | Vss-12v 
ern £7 e i tw. ———_——— 
| 
| Vss 
Data Out | 
| Vss-12V 


Vss 
Data Out 
eee | Vss-12V 
Vss 
Vss 
HV out ra : 
00 
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H : HV41/HV42 
Functional Block Diagram 


Vss O 


Strobe © > 


Output Enable O 


— =. 
Data Input O = 
O HVour 1 
| 
—< =e = 
32-Bit i Wout 2 
Static Shift 
Register Outputs 3 to 30 
not shown 
= = 
O HVour 31 
O HVourt 32 
Data Out O 


Function Table 
Outputs 


Shift Reg HV Outputs _ Out 
1 2.32 1 2..02 


a an 


pr preoref—— 
a 


Notes: 
X = Not relevant to the output state. 


* = Dependent on previous stage’s state before the last CLK : High to low transition. 

A logic high bit in the shift register will turn on the corresponding output when the strobe and output enable inputs are both high. 
= High to low transition, -12V to Veg 

H = High level = -12V 

L = Low level = OV 
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Pin Configurations 


HV41 


44 Pin J-Lead Package 


Pin 


ON Ooh WD — 


Function 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
N/C 

Data Out 
N/C 

N/C 

N/C 

N/C 


Pin Function 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44. 


Output Enable 


Clock 
Veg 

Vop 
Strobe 
Data In 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 
HVout 16 


top view 


HV42 


44 Pin J-Lead Package 


Pin 


ON ooh wh — 


Function 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
N/C 

Data Out 
N/C 

N/C 

N/C 

N/C 


44-pin J-lead Package 
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Pin 
23 
24 
25 
26 
27 
28 
29 
30 
21 
32 
oc 
34 
35 
36 
a7 
38 
39 
40 
41 
42 
43 
44 


Function 


Output Enable 


Clock 
Vsg 

Vop 
Strobe 
Data In 
HVout 32 
HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 
HVout 17 


wl 


¢} Supertex inc. 


Preliminary 
32-Channel Serial To Parallel Converter 
with P-Channel Open Drain Outputs 


Ordering Information 


Recommended Package Options 
Operating 


44 J-Lead Quad 44 J-Lead Quad Die in Waffle Pack 

Voo Max Ceramic Chip Carrier Plastic Chip Carrier 

a HV4530DJ HV4530Pu - HV4530X 
HV45 

<a HVva5220. HVvas22PJ HVva522x 

1va6a0DJ HV46a0PJ Hv4600x 
HV46 

HV4622DJ HV4622PJ HV4622x 


Features General Description 


(] Processed with HVCMOS Technology The HV45 and HV46 are low-voltage serial to high-voltage paral- 
lel converters with P-Channel open drain outputs. These devices 
have been designed for use as drivers for AC-electroluminescent 
(J) Source current minimum 60 mA displays. They can also be used in any application requiring 
multiple output high-voltage current source capabilities such as 
driving inkjet and electrostatic print heads, plasma panels, or 
(] Polarity and blanking inputs vacuum fluorescent displays. 


(] CMOS compatible inputs These devices consist of a 32-bit shift register, 32 data latches, 
and control logic to perform polarity and blanking functions. Data 
is shifted through the shift register on the logic high-to-low transi- 
(| 44-lead plastic and ceramic surface mount packages tion of the clock. The HV45 shifts in the counterclockwise direction 
when viewed from the top of the package and the HV46 shifts in 
the clockwise direction. A data output buffer is provided for cas- 


Output voltages to -300V 


(} Shift register speed 8 MHz 


(} Forward and reverse shifting options 


(} Hi-Rel processing available 


_J Can be used with the HV55 and HV56 to provide 300V cading devices. This output reflects the current status of the last 
push pull operation bit of the shift register. The data in the shift register is latched when 
the latch enable pin is brought to logic high and then returned to 
Absolute Maximum Ratings ground. If the latch enable pin is held high, the latch becomes 
transparent and the shift register data is directly reflected in the 

Supply voltage, V_,,.' +0.5V to -16V outputs. 
Off state output voltage  HV4530/HV4630 +0.5V to -315V For applications requiring active pull down as well as pull up, the 


HV45 and HV46 can be paired with the HV55 and HV56 devices, 


pNiee! VEOES Ue iS Sey respectively. The footprint of the HV45 output pins matches the 


Logic input levels’ +0.5V to V,,, - 0.3V HV55 output pin footprint when the parts are mounted on opposite 
Groundcurrrent?2 ©} 4.5A sides of a PC Board. 

Continuous total power dissipation? 1200mW 

Storage temperature range -65°C to +150°C 

Lead temperature 1.6mm (1/16 inch) 260°C 

from case for 10 seconds 

Notes: 1. All voltages are referenced to Vs 


2. Duty cycle is limited by the total power dissipated in the package. 
3. For operation above 25°C ambient, derate linearly to 70°C at 12mW/°C. 
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; . HV45/HV46 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


Vop Supply current -15 mA fork = 4 MHz 
Fata = 2 MHz 
-5 


= -60mA 


(OFF) 
High-level output data out Vop + 1.0V aa Dour = 71 00uA 


ww 
i, = 200mA 


IN 
IH 
IL 
L 


AC Characteristics (V,, = 12V, T, = 25°C) 


Recommended Operating Conditions (Note 1) 


Symbol | Parameter Min | Max | Units 
Ves Output off voltage 
High-level input voltage (LOGIC “1”) Vop + 2V Vop 


Operating free-air temperature +70 
Military Hi-Rel (RB) 


Note 1: All voltages are referenced to Voc: 
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; . ; HV45/HV46 
Input and Output Equivalent Circuits 


Data Out 


Logic Inputs Logic Data Output High-Voltage Outputs 


Switching Waveforms 


] Vit 
Data Input 50% Data Valid 50% 
! Vin 
p= ee i 
I 
| Vit 
Clock 50% 50% 50% 50% 
| | | | Vin 
| | | | 
—=—$—_—_—_—__—_——— tWH | A twee ————_ | 
\ | I | 
| | 
| Voi 
| | 
| 50% | 
| | Vou 
| | 
Data Out ae IDLY ei 
| | 
| 
V 
\ 50% | = 
Vou 


, . Vit 

Latch Enable ~ 50% fi le : 
| | | Vin 

| | 

| 


| | 

| | 

— toLe —— tWLE —— "SLE" 
| 


Vo 
HV out 10% . 
w S/R HIGH | Wun 
| 
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. s HV45/HV46 
Functional Block Diagram 


Vss 
Polarity 
Blanking 
Latch Enable 
Data Input 
HV ouT 1 
Clock 
j tater HV out 2 
32-Bit 
Shift (Outputs 3 to 30 not shown) 
Register 
a 
= 
HV out 31 
HV out 32 


Function Table 


—_ oe ee Shift Reg HV Outputs Data Out 
Data CLK LE BL POL i o. 98 9 46 7 
ee ee ee 


x< 
— 
— 


L 


* 
* 
* 


Invert mode X X 
L 


a 
tose [wet [tf tf A A 


Transparent 


Notes: 
H = high level, L = low level, X = irrelevant, | = low-to-high transition, -12V to Vgc. 
* = dependent on previous stage’s state before the last CLK J or last LE high. 


; : 
i 
- 

_ 


* 
ia 
*| O 
= 
[7 
+] * 
+] " * 
* 
* 
= 


os 


a 
a 


; : 
4. 
rr 

* 

+ 

_ 

* 
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* 
* 
mi 
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Pin Configurations 


HV45 


44 Pin J-Lead Package 


Pin 


ONonahrh WD -— 


o 


Se ee ee a ee cee es ee 
OOnN OO AR WN + CO 


Mm NM PM 
mw — © 


Package Outline 


Function 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
N/C 

Data Out 
N/C 

N/C 

N/C 
Polarity 


Pin 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
Fd 
38 
39 
40 


Function 
Clock 
Veg 

V 


DD 
Latch Enable 


Data In 
Blanking 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 
HVout 16 


top view 


HV46 


44 Pin J-Lead Package 


Pin 


OAN OAARWN — 


a a ee a 
WNDM + © 


15 


a a a ee 
O ON MD 


NM M PM 
Nm —~ © 


44-pin J-lead Package 
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Function 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
N/C 

Data Out 
N/C 

N/C 

N/C 
Polarity 


Pin 
23 
24 
295 
26 
27 
28 
29 
30 
31 
32 
| 
34 
35 
36 
37 
38 
39 
40 


Function 
Clock 

V 
V 


SS 


DD 
Latch Enable 


Data In 

Blanking 
HVout 32 
HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 
HVout 17 


C} Supertex inc. 


Preliminary 


32-Channel AC Plasma Display Driver 


Ordering Information 


Package Options 


40-Pin Ceramic 40-Pin Plastic 44-Pin J-Lead 44-Pin J-Lead 
DIP DIP Ceramic Chip Carrier Plastic Chip Carrier 


HV500 HV500D HV500P HV500DJ HV500PJ HV500X 


Features 


(| Processed with HVCMOS® Technology 
_] Output voltage of up to 100V 

|] CMOS push-pull output buffers 

|] Low-power level shifting 

(} Source/sink current minimum of 15mA 
(} Shift register speed 8MHz 

(] CMOS compatible inputs 

(| Output clamp diodes to V,,, and GND 


“] Direct replacement for the SN75500 and SN55500 
series devices 


44-lead plastic and ceramic surface mount 
packages available 


[|] Hi-Rel processing available 


Absolute Maximum Ratings 


-0.3V to +15V 
-0.3V to +100V 
-0.3V to V., + 0.3V 
1.2A 

1850mW 

-55°C to +125°C 
-65°C to +150°C 


Supply voltage, V,,,' 

Supply voltage, V,,' 

Logic input levels’ 

Ground currrent? 

Continuous total power dissipation? 
Operating temperature range 


Storage temperature range 


Notes: 1. All voltages are referenced to Vag. 
2. Duty cycle is limited by the total power dissipated in the package. 
3. For operation above 25°C case temperature, derate linearly to 70°C at 
15mW/°C. 
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General Description 


The HV500 is a monolithic low-voltage logic to high-voltage output 
32-channel driver for AC plasma flat panel displays. It is manufac- 
tured using the HVCMOS process, providing the high output volt- 
ages and currents possible with DMOS structures and the low 
power dissipation of CMOS logic. 


The HV500 is comprised of an 8-stage DMOS shift register, four 
groups of eight high-voltage output buffers, and logic to select 
which group of outputs will reflect the status of the data in the shift 
register and strobe functions. When the strobe input is high, all 
outputs are held low independent of any other logic input. When 
strobe is brought low, the group of outputs selected by the state 
of the select inputs reflects the data in the shift register, and all 
non-selected outputs are held low. 


The high-voltage output buffers have level shifters which dissi- 
pate no DC power. These level shifters also control the rise and 
fall times of the outputs which have been optimized to lower 
system noise without compromising the current source and sink 
capability of the output buffers. Additionally, each output has low 
Viwg Clamp diodes to V,,, and GND. 


Ww 


HV500 


Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


Parameter 


a 


Low-level input current 


HV outputs 


High-level output voltage 


HV outputs 7 = {5mA 


Low-level output voltage 


Notes: 1. Vp_ = 100V 
2. Vop = 10.8V 


3. Vop = OV 


AC Characteristics (V,, = 12V, V,, = 100V, T, = 25°C) 


Parameter Twin axons [ conavons 


Comal 


ae eT before strobe | Select before strobe) 


‘ Hold time Strobe high after clock T [Serato | ee 


Recommended Operating Conditions 


SL a PH 
ae 2 CR OE Ae Ra 
il ait supply a ae a V 
a 
a 


Ty Operating free-air temperature 
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Input and Output Equivalent Circuits HV500 


Logic Inputs High Voltage Outputs 


Switching Waveforms 


| 
Data Input 50% Data Valid 50% 
Vit 


| 

| | | 
~—— t sy ———») = ty | 
| | | 


50% 50% 
Clock 


| 
| 
| 
| 90% 90% VoH 
HV out 10% 10% 
Voi 
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= . HV500 
Functional Block Diagram 


Strobe O be O 


A} 101 
e 


( 

2-Line to 4-Line Fi )}-—o 1108 
Decoder Tz 

Select 1 O ae O 201 


e 
s 
— O 208 


im ae O 301 


e 
e 
ri) O 308 
8-Bit 


Shift = O 401 
Register me | 


- O 408 


SelectO O 


Datalin O 


Clock O 


Function 22a 


Internal Levels 
| —freuts —__ | Shift Register _| HV Fes ee 
cik | $1 | So |Strb| R1 | R2 | R3..RB | 101..108 | 201..208 | 301..308 | 


| 401...408 | 
ee ce 
CURBESES COREL 
ESE. De [Wain an Ee eae 
DPA eee [rin|ren [Ran Ran| ATRB | tk | 
eee 
DCPR DCT E Te ane renf cP mp 
DcTa Te [we [rinfRen[ron.Ranf Ct | tt | tt | An RO 
Notes: 


H = high level, L = low level, X = irrelevant, T = low-to-high transition. 
R1...R8 = levels currently at internal outputs of shift registers one through eight, respectively. 
Rin...R8n = levels at shift-register outputs R1 through R8, respectively, before the most recent 7 transition of the clock. 


- 


— 


— 


Hlrleler 


Le 
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Pin Configurations 


40-Pin Dual-In-Line 


Pin Function Pin Function 
1 Select 0 21 Wis 

2 Data In 22 308 

3 Clock 23.:-307 

4 101 24 306 

5 102 25 305 

6 103 26 304 

7 104 27 6303 

8 105 28 302 

9 106 29 301 

10 107 30 408 

11. 108 31 407 
12 201 32 406 
13 202 33 405 
14. 203 34 404 
15 204 35 403 
16 205 36 402 
17 206 37 401 

18 207 38 Strobe 
19 208 39 ~=Select 1 
20 GND 40 Vip 


Package Outlines 


{ 40 


20 21 


top view 


40-pin DIP 


44 Pin J-Lead 

Pin Function 

1 N/C 23 
2 Select 0 24 
3 Data In 25 
4 Clock 26 
5 N/C 27 
6 101 28 
¢ 102 29 
8 103 30 
9 104 31 
10 105 32 
11. 106 33 
12 107 34 
13 108 35 
14 201 36 
15 202 SF 
16 203 38 
17 204 39 
18 205 40 
19 206 41 
20 207 42 
21 208 43 
22 GND 44 
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top view 


Pin Function 


N/C 


402 
401 
N/C 
Strobe 
Select 1 


Vop 


44-pin J-lead Package 


wi 


¢}) Supertex inc. 


Preliminary 


32-Channel AC Plasma Display Driver 


Ordering Information 


Package Options 
40-Pin Ceramic 40-Pin Plastic 44-Pin J-Lead 44-Pin J-Lead 
DIP DIP Ceramic Chip Carrier Plastic Chip Carrier 
HV501 HV501D HV501P HV501DJ HV501PJ HV501X 


Features General Description 


-] Processed with HVCMOS® Technology The HV501 is a 32-channel low-voltage serial to high-voltage 
parallel converter designed for use in matrix-addressable display 
applications. It is manufactured with the HVCMOS technology for 
|} DMOS push-pull output buffers enhanced ruggedness and performance. This device is a direct 
replacement for the SN75501 family of devices. 


(| Output voltage of up to 100V 


(| Low-power level shifting 


These devices are comprised of a 32-bit shift register with a serial 
data out, strobe and sustain control logic, and level shifters with 
(} Shift register soeed 8MHz high-voltage DMOS output buffers. When the strobe and sustain 
outputs are held high the outputs are held high. Data can then be 
clocked into the shift register without changing the state of the 


(]} Source/sink current minimum of 15mA 


(} CMOS compatible inputs 


(] Output clamp diodes to V,,, and GND outputs. When the strobe input is brought low with the sustain 
Direct replacement for the SN75501 and SN55501 input remaining high, the outputs will change state to reflect the 
Serieg devices status of the data in each output’s corresponding shift register bit. 
7 . . A logic “1” in the shift register will cause the corresponding output 
_| 44-lead plastic and ceramic surface mount to pull up to V,,., and a logic “0” will cause the output to pull to GND. 
packages available The sustain input is used to bring all the outputs low. When the 
© Hi-Rel processing available sustain input is low, all outputs are low, independent of any other 
control input. 
2 . The high-voltage output buffers have low power level shifters 
Absolute Maxi mum Rati ngs which dissipate no DC power. These level shifters also control the 
Supply voltage, V... -0.3V to +15V rise and fall times of the outputs which have been optimized to 
FST UIP TSUED-aET EAE EE EEEEREEEEEEEREEEEeenenPierrmeeeersere lower system noise without compromising the current source and 
Supply voltage, V.p -0.3V to +100V sink capability of the output buffers. Additionally, each output has 
Logic input levels’ -0.3V to V,,, + 0.3V low V,,, clamp diodes to V,,, and GND. 
Ground currrent? 1.5A 
Continuous total power dissipation? 1850mW 
Operating temperature range -55°C to +125°C 
Storage temperature range -65°C to +150°C 
Notes: 1. All voltages are referenced to Vg: 


2. Duty cycle is limited by the total power dissipated in the package. 
3. For operation above 25°C case temperature, derate linearly to 70°C at 
15mW/°C. 
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= ‘ « HV501 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


[—Symber [Parameter in Max Units | Conon 
a A ——_—_L_-  Rel 
[te | Ven tescont suppiycurent Sd SS*dY SSA A 
Pty | Highlevelinputcurent Sd *dYSBA Vy=Vog 
P| bowevelinostcurent |B aug 
ee 

i 
Te 

a 
os 5 Saas een we a a 
[Gampvotage 8] gg 2 


= 


<|< 


a 


Low-level output voltage 


< 


< 


= 


Notes: 1. Vpp = 100V 
2. Vop = 10.8V 
3 Vpp =0V 


AC Characteristics (V,, = 12V, V,, = 80V) 


[Symbot—[avameter in [Max Unis | Conaions 
Tum | Masimumetockrewmeney 
Pay | Coekpusewiamnghertow TP 
Pt Datainputsetupime bine Ke 
i, Bata ie ar ct 80 

OC 
il RE BE 


Serial out ns 


Recommended — Conditions 


Fighvotage supply a v 


aa Low-level input voltage <a 0.25 Von ee 


Operating free-air temperature | Commercial = 
sie a eR (RB) a ee 


Delay time 
Low to high 
Level outputs 
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HV501 
Input and Output Equivalent Circuits 


Data Out 


Logic Inputs Logic Data Output High Voltage Outputs 


Switching Waveforms 
| Vin 


| 
Data Input 50% Data Valid 50% 
Vit 


l l 
| 
er tsy a ty Se 
| I 
| 
| Vin 
Clock 50% 50% 
| 
| | | Vit 
(st tw a toLH | 
: | 


Data Out ees) 


° 6 Vi 
Sustain \ 0% 50% ft 
| | Vit 
Vin 
Strobe 50% 50% 
| | Vit 


| | 
| | | | 

= toHL | ot te |<— toLH sos tr 
| | | | 


| 


! | | | 


HV 90% ! 90% ; | mee VOH 
OUT ° { 0% 1 0% 90 %o H { 0% 1 0% f 90 %o 
w S/R LOW | “ Vor 


a <_ le <tr 
| | | 
| ] V 
%o ! 90% OH 
HVourt mo K 10% 10% 7 
w S/R HIGH VoL 
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Functional Block Diagram HV501 


Sustain 
Strobe CG 

Clock O 0, 

Data Input 
Oo 

32-Bit 
Static Shift 
Register (Outputs 3 to 30 not shown) 

O3; 
O32 

Data Out 


Function Table 


inputs ——~—~*~drSC*“*‘ Register ———=~Y~SCSC*C*V Outputs 
Data | Clock |Strobe Sustain) R1_| R2 | A332 | 1 | 2 | 3.32 | 
7 Ree eee ee ee 


Prin [Ren..nein |W [| WAH 
Trin | Ran [Ron.Rgen | _H | _H | HOH 
x [ H | ct | H_| Rin | Ren | R3n..R32n | RI | R2 | R3...R32_ 
Psisan etn | en | ron.raen| uP ep tk 


Notes: 

H = high level, L = low level, X = irrelevant, T = low-to-high transition. 

R1...R32 = levels currently at internal outputs of shift registers one through 32, respectively. 

Rin...R32n = levels at shift-register outputs R1 through R32, respectively, before the most recent 7 transition of the clock input. 


his 
is 


i 
ce 
Fe 
FEE 
ett 


Strobe 


x< | xX< 
a | 
x< | 
ze 
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Pin Configurations 


40-Pin Dual-In-Line 


Pin Function 


ONoOoatr WD + 


o 


a ee ee ae ee oe ee ao 
OAN Oar WN + CO 


pe) 
oO 


Clock 
Sustain 
Strobe 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 
HVout 16 
GND 


Package Outlines 


1 


20 


top view 


40-pin DIP 


Pin 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
B33 
34 
3 
36 
37 
38 
39 
40 


Function 
Vop 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
Data Out 
Data In 


Vop 


40 


21 


44 Pin J-Lead Package 
Pin Function 


ON oOonkrWDND — 


<e) 


pe ae ee ce ee Ce: Cee ee ees ee 
OAN OoAHRWN - CO 


Mh PM PP 
mM — © 
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N/C 
Clock 
Sustain 
Strobe 
N/C 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 
HVout 16 
GND 


Pin Function 


23 
24 
20 
26 
af 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
ae 


top view 


N/C 

Vp 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
N/C 

Data Out 
Data In 


Vip 


44-pin J-lead Package 


HV501 


Ch Supertex inc. 


32-Channel Serial To Parallel Converter 
With Open Drain Outputs 


Ordering Information 


Package Options 
44 J-Lead Quad 44 J-Lead Quad Die in waffle pack 
Ceramic Chip Carrier Plastic Chip Carrier 
HV5122DJ HV5122PJ HV5122X 
HV52 HV5222DJ HV5222PJ HV5222X 


Features General Description 


[] Processed with HVCMOS® technology The HV51 and HV52 are low voltage serial to high voltage parallel 
converters wtih open drain outputs. These devices have been 
designed for use as drivers for AC electroluminescent displays. 
Sink current minimum 100mA They can also be used in any application requiring multiple output 
high voltage current sinking capabilities such as driving inkjet and 
electrostatic print heads, plasma panels, vacuum fluorescent, or 
Strobe and enable inputs large matrix LCD displays. 


CMOS compatible inputs These devices consist of a 32-bit shift register and control logic to 
perform the Output Enable and All-ON functions. Data is shifted 
through the shift register on the high to low transition of the clock. 
_] Replacements for SN75551 (HV5122) and SN75552 The HV51 shifts in the counterclockwise direction when viewed 
(HV5222) Row Drivers from the top of the package and the HV52 shifts in the clockwise 
direction. A data output buffer is provided for cascading devices. 
This output reflects the current status of the last bit of the shift 


[] Output voltages to 225V using a ramped supply voltage 


(| Shift register speed 8MHz 


Forward and reverse shifting options 


44-lead ceramic surface mount package 


(] Hi-Rel processing available register. Operation of the shift register is not affected by the OE 
(Output Enable) or the STR (Strobe) inputs. 

Absolute Maximum Ratings The HV51 and HV52 have been designed to be used in systems 
which either switch off the high voltage supply before changing 

Supply voltage, V,,,.' -0.5V to +18V the state of the high voltage outputs or which limit the current 

Output voltage, V,,° -0.5V to +250V through each output. 

Logic input levels -0.5V to V,,, + 0.5V These devices are pin for pin replacements for the SN75551 and 

ns: eee SN75552 devices. In addition, Supertex HVCMOS technology 

Ground eurrrent provides significantly higher speed and higher sink current capa- 

Continuous total power dissipation* 1500mW bility in the HV51 and HV52 devices. 

Storage temperature range -65°C to +150°C 

Lead temperature 1.6mm (1/16 inch) 260°C 


from case for 10 seconds 


Notes: 1. All voltages are referenced to Voc: 

2. These devices have been designed to be used in applications which 
either switch the Vpp supply to ground before changing the state of the 
high voltage outputs or limit the current through each output. 

3. Duty cycle is limited by the total power dissipated in the package. 

4. For operation above 25°C ambient, derate linearly to 70°C at 12mW/°C. 
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HV51/HV52 
Electrical Characteristics (over recommended operating conditions unless noted) 


— am 


a current 15 mA fork = 8MHz 
| Ippq =| Quiescent Vp | Quiescent V,, supply current = current All V, = PAIVy=OV | 


lovoFr) eee state output current — a outputs high 
All SWS parallel 


| ly «| High-level logic input current = | High-level logic input current = -level logic input current PVye tev PVye tev 

at parang tet} ie pe 

Var Harvard oat Wag 0 
Vo. Low-level output voltage 0 | Mour =| | ||| vo = +100MA 


AC Characteristics (V,,. = 12V, T, = 25°C) 


ie [eax vas | onaions 
Cex | Bommeeey 
Py | Gookwanmgrorow 
Pia | Daasstuptnessire conta 
[it iirc Pe 
Pon | TumON tne, WVacrfomenabe || SOO |e ROAD 
Ping | Detytinecostosaanarom [| | me 
iow | Deayimedeckiodaiatowiowah TTT os 


Recommended Operating Conditions 


[Symbor— [Parameter «Yn | To | Mo | Units 
ie i ta 5099 tr 
[vn | Hioievetinputvotage Yee] | Mp | 
Pv. [Lowtevetinputvotage —SSSCSC~—SCi‘“SSSSC*dSC2 
[Tax | Soktequency —SSYSSSCS«dSS*dT 8 
- a aaa | a 


| Commercial = 
Operating free-air temperature 
| Military Hi-Rel(RB) | Hi-Rel | Military Hi-Rel(RB) | 
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. . . HV51/HV52 
Input and Output Equivalent Circuits 


Data Out - 4 


Logic Inputs Logic Data Output High-Voltage Outputs 


50% 50% 50% 
CLOCK TT - 


DATA 
OUT 50% 


DATA 
OUT 


50% 
ENABLE 


ton > 
HV 


OUT 
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; ; HV51/HV52 
Functional Block Diagram 


Strobe O > @ 


Output Enable oO 


HVout 1 
Data Input 
sai ==. st; 
HVout 2 
Clock © =p [) > " h | 
| 


28 Additional 
Outputs 


| 
| 


a HVout 31 


HVout 32 
4 


© Data Out 


32-bit 
static shift 
register 


a 


— 2 


Function Table 


Shift HV Outputs Data Out 
2.82 


pb ka | iL 
a 
east Het Ra 
Tt ate | art ar a 


Notes: 

X = Don’t care 

* = Dependent on previous stage’s state before the last CLK : High to low transition. 
1 = High to low transition 

H = High level 

L = Low level 


b 
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Pin Configurations 


HV51 


44 Pin J-Lead Package 


Pin 


ONooahrh Wh - 


Function 
HVout 16 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
Data Out 
N/C 

N/C 

N/C 

N/C 


Pin Function 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
ad 


Output Enable 


Clock 
GND 
Vop 
Strobe 
Data In 
N/C 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 


top view 


HV52 


44 Pin J-Lead Package 


Pin 


ON ooh WD -— 


44-pin J-lead Package 
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Function 
HVout 17 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
Data Out 
N/C 

N/C 

N/C 

N/C 


Pin Function 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
ae 


Output Enable 


Clock 
GND 

Vop 
Strobe 
Data In 
N/C 
HVout 32 
HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 


¢} Supertex inc. 


32-Channel Serial To Parallel Converter 
With High Voltage Push-Pull Outputs 


Ordering Information 


Device Recommended 


Operating V., max 
60V 
HV53 80V 
7 


Features 


[| Processed with HVCMOS® technology 


Output voltages up to 80V using a ramped supply voltage 
Low power level shifting 

Source/sink current minimum 20mA 

Shift register soeed 8MHz 

Latched data outputs 

CMOS compatible inputs 

Forward and reverse shifting options 

_| Diode to VPP allows efficient power recovery 


(| Replacements for SN75553 (HV5306), SN75554 
(HV5406), SN75555 (HV5308) AND SN75556 
(HV5408) Column Drivers 


44-lead ceramic surface mount package 


(| Hi-Rel processing available 


Absolute Maximum Ratings 


-0.5V to +18V 
-0.5V to +250V 
-0.5 to V,,,, + 0.5V 


Supply voltage, V,,,.' 
Supply voltage, V,, 
Logic input levels’ 


Ground currrent? 1.5A 
Continuous total power dissipation? 1500mW 
Storage temperature range -65°C to +150°C 
Lead temperature 1.6mm (1/16 inch) 260°C 


from case for 10 seconds 


Notes: 1. All voltages are referenced to Vag. 
2. Duty cycle is limited by the total power dissipated in the package. 
3. For operation above 25°C ambient, derate linearly to 70°C at 12mW/°C. 


44 J-Lead Quad 
Ceramic Chip Carrier 


HV5306DJ 
HV5308DJ 
HV5406DJ 


HV5408DJ 
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Package Options 


44 J-Lead Quad 
Plastic Chip Carrier 


HV5306PJ 
HV5308PJ 
HV5406PJ 
HV5408PJ 


Die in waffle pack 
HV5306X 
HV5308X 
HV5406X 
HV5408X 


General Description 


The HV53 and HV54 are low voltage serial to high voltage parallel 
converters wtih push-pull outputs. These devices have been 
designed for use as drivers for AC-electroluminescent displays. 
They can also be used in any application requiring multiple output 
high voltage current sourcing and sinking capabilities such as 
driving plasma panels, vacuum fluorescent, or large matrix LCD 
displays. 


These devices consist of a 32-bit shift register, 32 latches, and 
control logic to enable outputs. HVout1 is connected to the first 
stage of the shift register through the Output Enable logic. Data is 
shifted through the shift register on the high to low transition of the 
clock. The HV54 shifts in the counterclockwise direction when 
viewed from the top of the package and the HV53 shifts in the 
clockwise direction. A data output buffer is provided for cascading 
devices. This output reflects the current status of the last bit of the 
shift register (32). Operation of the shift register is not affected by 
the LE (latch enable) or the OE (output enable) inputs. Transfer 
of data from the shift register to the latch occurs when the LE input 
is high. The data in the latch is retained when LE is low. 


These devices are pin for pin replacements for the SN75553 and 
SN75554, SN75555 and SN75556. In addition, Supertex 
HVCMOS technology provides significantly iroved power con- 
sumption, speed, and source/sink current capability in the HV53 
and HV54 devices. 


; HV53/HV54 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


Symbol | siParameter 


High voltage supply current 
Outputs Low 


3s 
9s [ma 
[0s [ma [AI = Ov 
~ [eee | ee 
V 


Conditions 
mA fork = 8MHz 
Vins = Vis p Max 
SE High 


o- 
ro 


ie Se eT Vo ae = 


i High-level logic input current ees Vin = Vop 


AC Characteristics (@ V,,, = 12V, V,, = 60V, T, = 25°C) 


Delay time, low to high data out from clock ae : =10pF 


Recommended Operating Conditions 


caoieaseeen Hvss0s and veces [03 [| 60 

Hvsa0e andHvsaoa | 03 | | 80 _ 

PV Highevelinputvotage MeV TL No 

NN CL SN A 

A CO 
— 

Operating free-air temperature oe = RB ee 
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HV53/HV54 


Vpp 
AV out 
GND 


High Voltage Outputs 


Input and Output Equivalent Circuits 


Vop 
| i : 
GND 


Logic Data Output 


Logic Inputs 


Switching Waveforms 


~e— —_— 
CLOCK is 


50% 50% 50% 


DATA IN 


DATA OUT , | tDHL | ¥ 
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Functional Block Diagram HV53/HV54 


Output Enable O 


Latch Enable O 


Data Input O 


wa = ae 


Clock © 


=e > O HVout 2 
| 


32-bit 13 
static 32 32 outputs total 


shift Latches 


register 


| >. O HVout 31 


1) = OQ HVout 32 


© Data Out GND 


Function Table 


atts 
= | & "ShiReg [Latch | AVOuipute | Data Ou 
Tamer [x [x ]x fe] ef fe ttf 
-“toadtaiches [xX | Hert [tx | New ata 
[atch mode | x | x [| t |W |  *.* | Stored Bata | Stored Data” | 2 


X = Don't care. 

* = Dependent on previous stage’s state before the last CLK : or last LE high and status of OE. 
T = low-to-high transition. 

H = High level. 
‘L = Low level. 

1 = When output enable is high. 

2 = Data out takes the same state as the 32nd shift register stage. 
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Pin Configurations 


HV53 


44 Pin J-Lead Package 


Pin 


ON oar WN 


— — © 
- oO 


ee ee ee eee eee ee 2 
OMAN OA WP 


NM PM PP 
mM —~ © 


Package Outline 


Function 
HVout 17 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
Data Out 
N/C 

N/C 

N/C 
Clock 


Pin 
23 
24 
25 
26 
27 
28 
29 
30 
a1 
32 
co 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 


Function 
GND 

V 
V 


pp 


DD 
Latch Enable 


Data In 


Output Enable 


N/C 

HVout 32 
HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 


top view 


HV54 


44 Pin J-Lead Package 


u 


n 


ON Oak WN — 


44-pin J-lead Package 
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Function 
HVout 16 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
Data Out 
N/C 

N/C 

N/C 
Clock 


Pin Function 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 


GND 
V 
V 


PP 


DD 
Latch Enable 


Data In 


Output Enable 


N/C 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 


Ch Supertex inc. 


Preliminary 
32-Channel Serial To Parallel Converter 
With Open Drain Outputs 


Ordering Information 


Package Options 
Recommended 


44 J-Lead Quad 44 J-Lead Quad Die in waffle pack 
Operating V,,, max Ceramic Chip Carrier Plastic Chip Carrier 
300V HV5530DJ HV5530PJ HV5530X 
nee 220V HV5522DJ HV5522PJ HV5522xX 
HV56 300V HV5630DJ HV5630PJ HV5630X 
220V HV5622DJ HV5622PJ HV5622xX 


Features General Description 


Processed with HVCMOS® technology The HV55 and HV56 are low-voltage serial to high-voltage 
parallel converters wtih open drain outputs. These devices have 
been designed for use as drivers for AC-electroluminescent 
(} Sink current minimum 100mA displays. They can also be used in any application requiring 
| Shift register speed 8MHz multiple output high voltage current sinking Capabilities such as 

driving inkjet and electrostatic print heads, plasma panels, 
(] Polarity and Blanking inputs vacuum fluorescent, or large matrix LCD displays. 


Output voltages up to 300V using a ramped supply voltage 


(| CMOS compatible inputs These devices consist of a 32-bit shift register, 32 latches, and 
control logic to perform the polarity select and blanking of the out- 
puts. Data is shifted through the shift register on the high to low 
_] Diode to VPP allows efficient power recovery transition of the clock. The HV55 shifts in the counterclockwise 
direction when viewed from the top of the package, and the HV56 
shifts in the clockwise direction. A data output buffer is provided 


(]} Forward and reverse shifting options 


[|] 44-lead ceramic surface mount package 


(] Hi-Rel processing available for cascading devices. This output reflects the current status of 

the last bit of the shift register. Operation of the shift register is not 

+ affected by the LE (latch enable), BL (blanking), or the POL 

Absolute Maximum Ratings (polarity) inputs. Transfer of data from the shift register to the latch 

occurs when the LE (latch enable) input is high. The data in the 

Supply voltage, V5, -0.5V to +18V latch is stored when LE is low. 

Output voltage, an HV5530/HV5630 -0.5V to +315V 
HV5522/HV5622 ~=—s--0.5V to +220V 
Logic input levels' -0.5V to V,,,, + 0.5V 
Ground currrent? 1.5A 
Continuous total power dissipation? 1500mW 
Storage temperature range -65°C to +150°C 
Lead temperature 1.6mm (1/16 inch) 260°C 


from case for 10 seconds 


Notes: 1. All voltages are referenced to Vag. 
2 Duty cycle is limited by the total power dissipated in the package. 
3. Foroperation above 25°C ambient, derate linearly to 70°C at 12mW/°C. 
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HV55/HV56 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC Characteristics 


Symbol 


Parameter————=SS«]Min_~—«|_~—=«Max__—| Units | Conditions 
pp Supply current 15 mA fork = 8MHz 
2 Quiescent V,,, supply current a 0. | 0.05 | PVy=OV | PVy=OV | 
SS 
All SWS el Sol 
[ed Hiaheveliogiinpateurent 
——— a PN BS 5 


Low-level logic input current 
High-level output data out 7. a loour = 7 1OOWA 
15.0 


V = +100mA 
Lew-lovel autitwetiage Rigg ee Hout 


AC Characteristics (V,,. = 12V, T, = 25°C) 


[Symbol Savamter iin ~<a Units | Condiions 
er 
PO 
Ta _—([ Daaeruptmetire secrete 
Pine ef 
Tox | Deayine cecktosaananrorow [TO Gat 
Toe | Delay ie cack TE Tow gh [8 

Pins ‘| Waeftepiee 
igs | UE setup ir before oecktale [80 


Recommended Operating Conditions 


eu Parameter | Min S| Max | Units 
High voltage supply HV5530 and HV5630 V 


. aemietees Commercial ee co 
A perating free-air temperature 
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Input and Output Equivalent Circuits eae 


Data Out 


Logic Inputs Logic Data Output High-Voltage Outputs 


Switching Waveforms 


| | Vin 
Data Input 50% Data Valid 50% ' 
! | Vit 
on tsu a ee ty S| 
| | | 
: Vin 
Clock 50% 50% 50% 50% 
| | 
| | Vit 


| 
| 
——— twee ————$ —— a Ty pa | 
| 
| 


Data Out A LY 


| i °° Vin 
Latch Enable 50% 50% 
: | Vit 


| | | | 
—— toLe Se tWLE ——— |= tsLe . 
| 


HVout | , 
w S/R HIGH | 10% Vo 
Le—— ton —| 
| 
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; HV55/HV56 
Functional Block Diagram 


Polarity O 
Blanking O 


Latch Enable O 


Data Input O 


HV ouT 1 
Latch > a 


a | > 
a, 
32-Bit = 
Shift 
Register (Outputs 3 to 30 not shown) 
HV ouT 31 
a | >—-— 
1 = 
a HV out 32 
eee [>> — 


Function Table 


Outputs 
_ _ oe Shift Reg HV Outputs Data Out 
nae sea = a“ jini 1 Buse 1 22 * 

ae Os) 

Oa ES SO 
[iwvertmods [XX TT as 

[teats | Kort fT 
Transparent L L "= | Of = 


taicnmose [ATT RT TO 


Notes: 
H = high level, L = low level, X = irrelevant, | = low-to-high transition. 
* = dependent on previous stage’s state before the last CLK | or last LE high. 


x< 


x< 


rir 
r-| Lj) 


_ 


Lk) Lyfe) a re 
ce 

= 

° 

- 

oe 

Say 


—> 


am 
ie 
O 
= 
* 
* 


> 
; 
ic 
ke 

+ 

* 
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Pin Configurations 


HV55 


44 Pin J-Lead Package 


Pin 


ONOonh WN — 


oO 


ee ee ee ee ee ee ee ee ee 
OOAON OO HRWND - CO 


Mm WM PM 
m+ © 


Package Outline 


Function 
HVout 16 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
Data Out 
N/C 

N/C 

N/C 
Polarity 


Pin Function 


23 
24 
25 
26 
va 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 


Clock 
V 
V 


Ss 


DD 
Latch Enable 


Data In 
Blanking 
N/C 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 


top view 


44-pin J-lead Package 
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HV56 


44 Pin J-Lead Package 


Pin 


ON On WD — 


Function 
HVout 17 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
Data Out 
N/C 

N/C 

N/C 
Polarity 


Pin 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 


Function 
Clock 

V 
V 


Ss 


DD 
Latch Enable 


Data In 
Blanking 
N/C 
HVout 32 
HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 


¢} Supertex inc. 


32-Channel Serial To Parallel Converter 
With Push-Pull Outputs 


Ordering Information 


Package Options 
Device 44 J-Lead Quad 44 J-Lead Quad Die in waffle pack 
Ceramic Chip Carrier Plastic Chip Carrier 
HV57 HV5708DJ HV5708PJ HV5708X 
HV58 HV5808DJ HV5808PJ HV5808X 


Features General Description 


11 Processed with HVCMOS® technology The HV57 and HV58 are low-voltage serial to high-voltage paral- 
lel converters wtih push-pull outputs. These devices have been 
designed for use as drivers for AC-electroluminescent displays. 
Low power level shifting They can also be used in any application requiring multiple output 
high-voltage current sourcing and sinking capabilities such as 
driving plasma panels, vacuum fluorescent displays, or large 
Shift register speed 8MHz matrix LCD displays. 


[} Latched data outputs These devices consist of a 32-bit shift register, 32 latches, and 
control logic to perform the polarity select and blanking of the out- 
puts. HVout1 is connected to the first stage of the shift register 


(] Output voltages up to 80V 


[] Source/sink current minimum 20mA 


_} CMOS compatible inputs 


() Forward and reverse shifting options through the polarity and blanking logic. Data is shifted through the 
1 Diode to V.,, allows efficient power recovery shift register on the logic high to low transition of the clock. The 

er HV57 shifts data in the rclockwise direction when viewed from the 
(] 44-lead plastic and ceramic surface mount packages top of the package and the HV58 shifts in the counterclockwise di- 
1 Hi-Rel processing available rection. A data output buffer is provided for cascading devices. 


This output reflects the current status of the last bit of the shift 
register (HVout32). Operation of the shift register is not affected 


Absolute Maximum Ratings by the LE (latch enable), BL (blanking), or the POL (polarity) 


inputs. Transfer of data from the shift register to the latch occurs 


Supply voltage, V,,, “0.5V to +18V when the LE (latch enable) input is high. The data in the latch is 
Output voltage, V,, -0.5V to +80V stored when LE is low. 
Groundcurrrent® = a sti (tsti‘s™OSOSOC;C;”;”CSCS A 

Continuous total power dissipation® ==———=<CS*~S*«SO 

Storage temperaturerange §  — -65°C to +150°C 

Leadtemperature 1.6mm (1/16 inch) ~~ 260°C 


from case for 10 seconds 
Notes: 1. All voltages are referenced to Vos: 


2. Duty cycle is limited by the total power dissipated in the package. 
3. For operation above 25°C ambient, derate linearly to 70°C at 12mW/°C. 
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; . HV57/HV58 
Electrical Characteristics (over recommended operating conditions unless noted) 


DC a 


| Parameter ee eS E: Conditions 


Vp 2 current mA = Vip Max 
°° = 8MHz 


High voltage supply current aaa Gang — 
a oi 

roataow | 08 | | vf ge toa 

rpaiaoat | Tn 

rage prea 
eve og input erent ig sv 


AC Characteristics (V,,. = 12V, T, = 25°C) 


TSymbo [Parameter [WU Conan 
fax | Oucktremency CESS] 
a 
Tas | Bata setupiimo before cockses «|S | 
re ets 9 
Porter | Tine roniachersbiee Vas | mm 
Pieces amano [| 00 fe Les 
tan | Baay re dockiodataiowtoigh =| =i tO ns “Gee 
es 
Vine | WidotiE use ef 
tue | We setuptimevetorecockrses | se | 


Recommended Operating Conditions 


Parameter 


Logic supply voltage 


1, Operating free-air temperature | Commercial =| | OTT 
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. F ° HV57/HV58 
Input and Output Equivalent Circuits 


Data Out 


Logic Inputs Logic Data Output High Voltage Outputs 


Switching Waveforms 
| Vin 


I 
Data Input 50% Data Valid 50% 
Vit 


| | 
| | 
a—_— ty ——>}<_____ ty ee ol 

| 
| 


| 
| | | | 
————————_——— twe een: “onmianl) a ot | | 
1 1 | 

| 


| 
| 
| 
| 
Data Out ——— 
| 
| 
| 


50% MH 
Latch Enable | 7 ae \ ‘ 
| | Vo. 


| | | | 
—— t pe —»<—————-._ [wie ——»> = tie 1 


| 
HVourt | 
w S/R LOW 


HVour 


| 
! Vou 
w S/R HIGH | 90% 
10% a 
Vou 
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. : HV57/HV58 
Functional Block Diagram 


Vpp 
Polarity 
Blanking 


Latch Enable 


HV 
Data Input — 
Clock 
HV out 2 
32-Bit 
Shift (Outputs 3 to 30 not shown) 
Register 
7 HV out 31 
- 
. HV out 32 
Data Out O > 


Function Table 


__ a — Shift Reg HV Outputs Data Out 
Data CLK Le BL POL 
1 Bade 1 iio . 
a 


x 


All off X X 


Notes: 
H = high level, L = low level, X = irrelevant, T = low-to-high transition. 
* = dependent on previous stage’s state before the last CLK or last LE high, 


; 
aa 
= 
12) 
= 
- 
* 
* 
r- 
~ 
[- 


4. 


IZ; ZT) 
ps | WO 
Pal = 
ms * 4 
| 
* * 
* * 
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Pin Configurations 


HV53 


44 Pin J-Lead Package 


Pin 


ON onhWNDn — 


ce) 


ae re ee ee ee ee Cee ee Ce ee * 
OOnN OO HR WN —- CO 


mM WM MY 
m+ Oo 


Package Outline 


Function 
HVout 17 
HVout 16 
HVout 15 
HVout 14 
HVout 13 
HVout 12 
HVout 11 
HVout 10 
HVout 9 
HVout 8 
HVout 7 
HVout 6 
HVout 5 
HVout 4 
HVout 3 
HVout 2 
HVout 1 
Data Out 
N/C 

N/C 
Polarity 
Clock 


Pin Function 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
4a 


GND 
V 
V 


PP 


DD 
Latch Enable 


Data In 
Blanking 
N/C 
HVout 32 
HVout 31 
HVout 30 
HVout 29 
HVout 28 
HVout 27 
HVout 26 
HVout 25 
HVout 24 
HVout 23 
HVout 22 
HVout 21 
HVout 20 
HVout 19 
HVout 18 


top view 


HV58 


44 Pin J-Lead Package 


Pin 


ONOooahWDND — 


—_— — © 
+ Oo 


— a ae a a a a i ol 
OON ODO BW NP 


mM NM MY 
mo + © 


44-pin J-lead Package 
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Function 
HVout 16 
HVout 17 
HVout 18 
HVout 19 
HVout 20 
HVout 21 
HVout 22 
HVout 23 
HVout 24 
HVout 25 
HVout 26 
HVout 27 
HVout 28 
HVout 29 
HVout 30 
HVout 31 
HVout 32 
Data Out 
N/C 

N/C 
Polarity 
Clock 


Pin 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 


Function 
GND 

V 
V 


pe 


DD 
Latch Enable 


Data In 
Blanking 
N/C 
HVout 1 
HVout 2 
HVout 3 
HVout 4 
HVout 5 
HVout 6 
HVout 7 
HVout 8 
HVout 9 
HVout 10 
HVout 11 
HVout 12 
HVout 13 
HVout 14 
HVout 15 


Ch Supertex inc. 


Preliminary 


32-Channel +40V Liquid Crystal Display Driver 


Ordering Information 


Package Options 


Plastic Ceramic 80-Lead Plastic 
48-Pin DIP 48-Pin DIP Quad Gullwing 
HV6008 HV6008P HV6008D HV6008PG HV6008X 


Features General Description 


a 


1] Symmetrical +40V output swing The HV60 is a 32-channel liquid crystal display driver with 3-state 
Active return to GND DMOS outputs. Each output can be set to +40V, -40V, or ground. 

A symmetric waveform can be applied to a capacitive load using 
(} 15mA peak source/sink/GND current per channel the phase shift feature of the HV60. 


LJ 


-] +5V control logic The HV60 consists of a 32-bit shift register with Clear, Enable, and 
Phase Shift logic, and 32 high voltage output buffers. With the 
Enable pin held low, all outputs are placed in the return to zero 
Phase shift control (GND) state. When Enable is high, each output reflects the data 
in its shift register bit. All outputs with a logic “O” in their shift 
register will be in the return to zero state. Outputs with a logic “1” 
_] Data out enable in their shift register will reflect the state of the phase shift pin. 
These outputs will be switched to V.,, when phase shift is high and 
Vw When phase shift is logic “O”. 


(} Special shift register with clear 


(] Output enable 


(| 1MHz shift register 


k ilabl ™ ; ; . , 
| Seuiicee: MOLAL PReKage avapEme Additional functions provided are shift register clear and data out. 


. All bits of the shift register are changed to logic “O” when clear is 
Absolute Maximum Ratings pulled low. With clear at a logic “1”, normal shift register operation 
proceeds. The data output reflects the status of the 32nd shift 
register stage. 


Supply voltage, V_,,' -6 
Supply voltage, V,,,' +6 
Supply voltage, V,,'7 +42V 
Supply voltage, V,.,"" -42V/ 
Logic input levels Vip + 0.3V to Vpp, + 0.3V 
Ground currrent® 700mA 
Continuous total power dissipation® 1W 


Operating temperature range 
Storage temperature range -65°C to +150°C 


Notes: 1. All voltages are referenced to Veg: 
2. Duty cycle is limited by the total power dissipated in the package. 
3. For operation above 25°C ambient, derate linearly to 85°C at 15mW/°C. 
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38 HV60 
Electrical Characteristics (over recommended operating conditions unless noted) 


I Characteristics 


Parameter 


Be 4V, EV, =4V, Von, = -6V = EV, =4V, Von, = -6V 
lop1.2 pp Supply current V,=4V, Von, = 46V 
DD2 
ee Logie Input Fgh eet ote =-aBV 


pierre —|— rn ee 


High-level logic input current vz = Noo Vop1.2 = Max 


a pe sop corer a in 
[Iw | Fah votage soppivourent [| | mA | Sativa 
[Von [Ouwutvotasenioh TT 

[Vex [Outoutvatage camp SOS 

[Vo Outputvoteswiow TY 
onetime cans | sar} 
[—2o,___ DatpurswtehmpedaresTow [700 
[to BC ouputcurent [Oupurot ff | mA | Futon 
a Cc 


AC Characteristics 


[Symbol [_——~SC*avamter———SSSSdSOMn | ya] Unto 
ee 


7" Width of low clock phase 


[Wh iow cock pase ODT 
PP oar cane ——| |} —} 
Pi, | Dataroisineatercoacrees 
[[ Pasentewece TT 


Recommended Operating Conditions 


a OO 
Vivo ec supply voltage oe Ree V 
a 
i 
a CG 
PV, | Cowtevetinputvetage 
[Tom | Peak output curent(any stat) 
a 
[tes —«dPhaseshitiate SC—“—‘“iSCS 


Vp: Van = +40 


Pp? 


| = 0.0 


output 
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Switching Waveforms 


Clock 


Phase 


Shift 


SR #1 


SR #2 


SR #3 


OUT #1 


OUT #2 


OUT #3 


- 5V 
+ 5V 
- 5V J Lo eee 
+ 5V 
- 5V es 
+ 5V 
- 5V | PO 
OV 


VNN 


OV 


OV 


VNN 
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HV60 


YW 


; ; HV60 
Functional Block Diagram 


V 
Phase O PP 
Shifter 


Data IN O ; T T 
_ 


Clock O 


meee 32 
Clear O Bit Vpp 


Shift 
Register 


=»: > 


O Data OUT VNN 


Function Table 


" 2,..32 2. — ee 


et a 
a Zs CT 


Xf ttt {GND GND..GND} _*_ 
cs 


Notes: 

X = Don't care 

* = Dependent on previous stage’s state before the last CLK 
T = Low to high transition 

H = High level 

L = Low level 


i 
i 


x< | X< 


i 


co 
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Pin Configurations HV60 


28-Pin J-Lead 


48-Pin DIP 
Pin Function Pin Function. Pin Function Pin’ Function Pin Function 
1 GND 28 Phase Shift 55 NC 1 HVout 16 26°52 'V50(-5V) 
2 N/C 29 NC 56 =+40V 2 HVout 15 26 ~=Enable 
3 N/C 30 § Clock 57 NC 3 HVout 14 27 — Vopo (+5V) 
4 N/C 31 NC 58 = -40V 4 HVout 13 28 GND 
5 N/C 32 NC 59 N/C 5 HVout 12 29 Data Out 
6 NC 33 Clear 60 NC 6 HVout 11 30 HVout 32 
7 -40V 34 NIC 61 NIC i HVout 10 31 HVout 31 
8 N/C 35 =-5V 62 NC 8 GND 32  WHVout 30 
9 +40V 36 Enable 63 N/C 9 Vio 33 HVout 29 
10 NC 37 NC 64 GND 1m (Va 34  HVout 28 
11. N/C 38s + 5V 65 NC 11. HVout9 35  HVout 27 
12 HVout9 39 NC 66 HVout 23 12 HVout8 36 HVout 26 
13 HWVout8 40 GND 67  HVout 22 13 HVout 7 37 HVout 25 
14 HVout 7 41 NC 68  HVout 21 14 HVout6 38 HVout 24 
15 HVout6 42 Data Out 69 HVout 20 15 HVout5 39 VV, 
16 HVout5 43 N/C 70  HVout 19 16 HVout 4 40) Van 
17. HVout 4 44 NC 71 HVout 18 17. HVout3 41. GND 
18 HVout3 45 HVout 32 72  WHVout 17 18 WHVout 2 42 HVout 23 
19 HVout 2 46 HVout 31 73 HVout 16 19 HVout 1 43  HVout 22 
20 WHVout 1 47 WHVout 30 74 ~ HVout 15 20 + Dataln 44 HVout 21 
21 NC 48  WHVout 29 75  HVout 14 21 GND 45 HVout 20 
22 NC 49 WHVout 28 76 HVout 13 22 ~~ Phase Shift 46  HVout 19 
23 ~=Dataln 50 HVout 27 77 ~~ HVout 12 23 Clock 47 HVout 18 
24 NC 51  WHVout 26 78 HVout 11 24 ~=Clear 48  WHVout 17 
25 GND 52 HVout 25 79  HVout 10 
26 NC 53 HVout 24 80 NC 
27 NC 54 N/C 


Package Outlines 


fo) 
a 


@ 
oO 


64 44 


Index 


1 24 


80-pin Gullwing Package 


top view 


nm 
a 


S 
oO 
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top view 


48-pin DIP 


HV6810 


Ch Supertex inc. 


Preliminary 

10-Channel Serial-Input 

Latched Display Driver 
Ordering Information 

a |____Package Options 
Outline Package 

Features General Description 
[] High output voltage 80V The HV6810 is a monolithic integrated circuit designed to drive a 


—— dot matrix or segmented vacuum fluorescent display (VFD). 
LJ High speed SMHz @ 5V,, These devices feature a serial data output to cascade additional 
Low power |, < 0.1mA (All high) devices for large display arrays. 


() Active pull down 2.5mA min A 10-bit data word is serially loaded into the shift register on the 
positive-going transitions of the clock. Parallel data is transferred 
to the output buffers through a 10-bit D-type latch while the latch 
[|] Each device drives 10 lines enable input is high and is latched when the latch enable is low. 
When the blanking input is high, all outputs are low. 


[] High-speed serially-shifted data input 

ae Outputs are structures formed by double-diffused MOS (DMOS) 
LK) 5V CMOS-compatible inputs transistors with output voltage ratings of 80 volts and 60 milliam- 
Latches on all driver outputs peres source-current capability. All inputs are compatible with 


Pin-compatible improved replacement for UCN5810A CMOS levels. 
and TL4810A, TL4810B The HV6810 is characterized for operation from 0°C to 70°C. 


Output source current 60mA 


Absolute Maximum Ratings' 


Logic supply voltage, V,,,° 7.5V 
Driver supply voltage, V,, ~~ 90V 
Output voltage © OV 
Input voltage -0.3V to V,,, + 0.3V 


Continuous total power dissipation 
at 25°C free-air temperature ° 


P-Package 875mW 


Notes: 1. Over operating free-air temperature. 
2. All voltages are referenced to V 
3. For operation above 25°C free-air temperature the derating factor is 
7.0mW/°C. 
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; .. HV6810 
Electrical Characteristics 


DC Characteristics (V,,, = 5V +10%, V,, = 60V, V., = 0, unless otherwise noted) 


[Symbol] Parameter——=~=~S~*dCSMn'«(| ‘Typ | Max | Units] Conditions 
| * High-level output voltage pone fe | ett Ye loy = 25mA 
ae 
Serial output f naa ed LY Vo ABV, lo, = 100nA 


O(OFF) Off-state output current v. = 0, Blanking input 
T, = Max at V,, 


Supply current from V,,,, (standby) pg Al mae at OV, one Q output high 
ee eS All inputs at OV, all outputs low 


» Supply current from V4, | 05 | O04 | pA All outputs low, all Q outputs open 
All outputs high, all Q outputs open 


AC Characteristics (Timing requirements over recommended operating conditions) 


Parameter | Min | Typ | Max | Units | Conditions 
| two | Pulseduration,ockhigh | too Tl | 
ee ee a a 2 es 
ice Sep cbc a | 
Pine i rc 
| fess | Deleytios.coctalsicnenablenign | ek] | de] 
P| Peveason yesh obo wean | [ea [| os 


* Switching characteristics, V,, = 60V, T, = 25°C. 


Recommended Operating Conditions 


a 
[Von Sumevotage—SSCSC—~—SS A] 
a e L_ S  C 
a 
High-level ina voltage (for V,,, = 5V) | 35 [ 0 | 53 Ff Vv 
VY [Lowievetinputvotage SS SSCSC~SC SPY 
[ie | Coninuoushghievelouputourent iO 

[rg te engine 
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Input and Output Equivalent Circuits eid 


Input Equivalent Circuit Output Equivalent Circuit 


Output 


Switching Waveforms 


—— t w(CKH) —s 
| | 


| + -——_ Vin Gr res es es a er Hs fs ok we ee ges es V 
50% Last = 
50% 50% ° 
Clock i. Pulse Vit 
Vit nput | 


| 

i—e— t CKH-LEH —1<-———_- — t w(LEH) 
| 

| 

| 


}_———~-~~~- Vv 
IH 
te) te) 
tsu(D) as Aaa’ [es :. Latah 50% # \ 50% ” 
| 
| 


Enable | 


— | Vin a 
Data XXX Econ om KX XX Output 20% J Valid \ 


L 
Input Timing Output Switching Times 
Timing Diagram 
Clock UU UU 
Data In Irrelevant 
SR Contents Invaild | Valid 
Latch 
Enable | | 
Perec Previously Stored Data | New Data Vaild 
Blanking | | 
Q Outputs | vaie | 
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. s HV6810 
Functional Block Diagram 


Logic Diagram (positive logic) 


Blanking 


Latch 
Enable 


Shift 
Register 


Latches 
Data Input 


Bx 
Clock 


6 Stages 
. * | (Q3 thru Q8) 
Not Shown 


Function Table 


Serial 
Data 


Blanking Output Contents 


L = Low logic level 
H = High logic level 
X = Irrelevant 

P = Present state 
R = Previous state 
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Pin Configurations 


18-Pin DIP 

Pin Function 
Q8 

Q7 

Q6 

Clock 


Vop 
LE (strobe) 
Q5 
Q4 


OAN OA ARWN — 
< 


Pin Function 


10 Q3 

11. Qe 

12 Q!1 

13 Blanking 

14 Datain 

15 Va, 

16 Serial data out 
17 Q10 

18 Q9 


20-Pin SOW 
Pin Function 
1 Q8 

Q7 

Q6 

Clock 
Vss 

N/C 

Vop 

LE (strobe) 
Q5 

Q4 


—- OANA BW PY 


oO 


18 


HV6810 


Function 
Q3 

Q2 

Q1 
Blanking 
Data in 
Veg 

Serial data out 
N/C 

Q10 

Q9 


Package Outlines 


top view 


18-pin DIP 


top view 


SOW 20 
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Alphanumeric Index and Ordering Information 
Company Profile 

Application Notes 

Static Handling Procedures and Quality Assurance 
Process Flow 

DMOS Product Family 

N- and P- Channel Low Threshold MOSFETs 
DMOS Discretes N-Channel 

DMOS Discretes P-Channel 

DMOS Arrays and Special Functions 

HVCMOS High Voltage ICs 

CMOS Consumer/Industrial Products 

Lead Bend Options and Surface Mount Packages 
Package Outlines 


Representatives/Distributors 


4 


& 


iy 


oe 


~~ 


o~ 


Ts 


% 


1 


¢}) Supertex imc. 


Programmable Data Coder 


Ordering Information 


28- i — 28-Pin Plastic 28-Pin SO 
ment aaa ea J Lead — tan 


De-7 


DGTP 7P 


Features 


Oooodoo0OoUdUOOUd oO 


8 Data Bits (Byte Wide Data) 

7 Address Bits (128 Addresses) 

Manchester Phase Encoding 

Transmitter/Receiver in one circuit 

Schmitt Trigger Input for excellent noise rejection 
Built-in Oscillator using non-critical RC Components 
Zener Diode to regulate the power supply 

Low Power, High Noise Immunity CMOS technology 
Ability to Decode Original Signals 


Automatic Preamble Generation 


Applications 


Multi-port Computer I/O 

Smoke & Fire Alarm Control Systems 

Pocket Pagers 

Digital Locks 

Theft Alarm Systems 

Security Systems 

Digital Paging Systems 

Special Identification Code Systems 

Remote Sensor Data Acquisition Systems 

Single Channel Digital Transmission of Information 


P  DC7PY 7PJ 


| DC-7WG 7WG a: 7X 


General Description 


The DC-7 is a single monolithic chip using metal gate CMOS 
technology for low cost, low power, high yield and high reliability. 
This dual purpose circuit is capable of working either as an en- 
coder or decoder on its own transmission in applications where 
exclusive recognition of address codes is required in addition to 
transmission or reception of 8 Data Bits. It will decode 1 of 128 
address codes. In the transmit mode this circuit is capable of 
generating the possible codes by connecting the Address and 
Data Inputs to V.,,, or GND for a “1” or a “0”. In the receive mode 
this circuit is capable of decoding the transmitted signals and si- 
multaneously making comparisons to the local address code for 
identification. 


Absolute Maximum Ratings 


Supply Voltage with respect to V.. 6.4V 
-40°C to +85°C 
-55°C to +150°C 
100mA 


NOTE: All inputs except Ol contain protection circuitry to prevent damage due to 
static charges. Care should be exercised to prevent application of voltages 
outside of the specification range. The Ol has a special input protection cir- 
cuit and special care should be taken with this input. 


Operating Temperature 
Storage Temperature 


Zener Current 


2 


Electrical Characteristics DC-7 


DC Characteristics (V,, = 5.0 + 5%; GRD = OV; T, = 25°C) 


a ee 
ote 
aie — Pa oe Te 
ine [Input tcakage Curent | | 61 | 20 | WA | Vy=S0VierpreTASOT 
a I a 
sree a 
Ll ee = = 
ea oT 
ot Not 
ee 


Drain Current 10 = 5. a all inputs = GRD 
al cient floating 


Note 1: Typical values are those values measured in a production sample at Voc = 5.0V. 
Note 2: This parameter is periodcally sampled and is not 100% tested. 


AC Characteristics (V,,, = 5.0 + 5%; T, = 25°C) 
Symbol Parameter Conditions 
iNote 1) 
Clock Frequency = 150k, C = 100pF; 
Clock Period (t,) = 1/f, 


ae 


t 
ese | B00 Belaytomsi_| | 8 | s 
a a a 


Receiver Oscillator 
Resistor Tolerance 
from Transmitter 

Oscillator Resistor 


Receiver Oscillator 
Capacitor Tolerance 
from Transmitter 
Oscillator Capacitor 
Note 1: Typical values are those values measured on a production sample at Voc = 5.0V. 
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DC-7 


Pin Definition 


abet in a i080 
Supply Potential negative side. 


Oscillator This input is to drive the oscillator and is the tie point of the timing resistor (R,), and the timing 
Input capacitor (C-,). It also is connected through a diode to an open drain P-channel device that turns 
on to V,,, when the oscillator is being reset. This input can exceed the power supplies and does 
during normal oscillator operation. 


Oscillator Provides phase feedback to the RC timing circuit through the connected timing resistor. Note: 
This Resistor pin is driven high during oscillator reset. 

Oscillator Capacitor connection of RC timing circuit provides phased feedback from the oscillator. This pin 

Capacitor is driven low during oscillator reset. 


This input pin may be used to override the data transmission cycle or inhibiting a SDI input. It 
clears the D/DO to a low state and resets the internal oscillator and data comparison circuits. This 
pin may be left open (No Connection) when not used, or driven as an input, or an external 
capacitor (100pF) to V.,,, may be added for power-up reset. The Reset function is activated when 
this input is connected to V,, 


Start/Data Start/Data input is a dual function pin. It is used to start the oscillator which enables the 
Input transmission of the encoded word in the transmit mode. And, in the receive mode, this input 
receives the serial coded information for processing and comparison. 


Data/Decode 


Output 
These Inputs provide the parallel Address to be sequentially transmitted. In the receive mode, 


A0-A6 Address Inputs 
these inputs become the parallel local Address code for comparison with the incoming data. 
DO-D7 Data Bit Inputs | These Inputs provide parallel data to be sequentially transmitted. In the receive mode, these 
Inputs are not used. 


Serial Data This output signal is a buffered S/DI signal after going through the input Schmitt Trigger — a delay 
Output circuit, and is the same polarity as the input and can be used to chain a number of receivers 
together. This output can be connected to the input of a 8-bit shift register (clocked by the DC pin) 
in a receiver system where data is to be recovered. This output can be connected to the input 
of a 16-bit shift register (clocked by the DC pin) in areceiver system where Address and data are 
to be recovered. 


DRS Data Reset Data Reset can be used in the receive mode to reset an external data shift register since this 
Output signal pulse indicates that a new word has just begun processing. 


Data Clock The Data Clock output may be used in areceive system since it is the recovered data sync pulses. 
Outputs Also, this output can be used to clock an external shift register where data is to be recovered. 


Data Valid This output is triggered low at the start of any input and will remain low until a complete word has 
Output been processed. Note that this output simply signals that a valid word has been received and not 
that the code received has matched the local address code. 


Another dual purpose pin, this pin is the encoded sequence data output in the transmit mode and 
becomes the decode true output in the receive mode. It indicates that the incoming code has 
matched the local bit data input address. 


Transmit/ This is a control input to determine the operating mode. A logic high applied to this input puts it 
Receive in the transmit mode, a logic low puts it in the receive mode. 


V 


Positive Supply Potential — This circuit contains an on-chip zener of approximately 6.7 volts 
across the supply terminals. 


DD 
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Block Diagrams 


TRANSMITTER 


LEAD SYNC 
DATA GENERATOR 
NRZTO 
MANCHESTER ENCODER 


PARALLEL DATA BIT 
TO NRZ CONVERTOR 


ADDRESS BITS 


OSC INPUT 
OSC RES 
OSC CAP 


OUTPUT 


RESET 


CONTROL LOGIC 


TIMING GENERATOR 


START/DATA 
INPUT 


DATA BITS 


Operation 


General 


The DC-7 mode of operation is controlled by the Transmit/Receive 
control input (T/R). When switched for V,,, to GND, the circuit will 
automatically change the oscillator, Start/Data Input, and Data 
Decoder Output from Transmit to Receive mode. 


The DC-7 contains an on-chip zener diode to clamp the power 
supply to around 6.7 volts. The circuit will operate from 4.0 volts to 
the zener voltage, but operation is recommended at 5 volts + 5%, 
or aregulated power supply in order to stabilize the time constants 
of the oscillator circuit. In order to use the on-chip zener diode, a 
current limiting resistor of 1K ohm or greater is required. If pull up 
resistors are used for the D, - D,, drivers, the resistors should be 
tied to a voltage no higher than that on Pin 28 or 6 volts, whichever 
is lower. 


Output drivers are capable of sinking or sourcing 1.0mA minimum 
at 1.0 volts V.,.. All inputs are gate protected to both power supplies 
by internal diodes. The Address Data Inputs of the DC-7 each have 
pull down resistors to ground so that only a “1” will have to be pro- 
grammed. This allows the inputs to be programmed by using SPST 
switches or jumpers to V_,, only. The Transmit/Receive input does 
not have a pull up or pull down resistor. The Start/Data Input also 
does not have a pull up or pull down resistor, but is applied to a 
Schmitt Trigger Input circuit to improve noise rejection. 


Transmit Function 


This function is selected by connecting the Transmit/Receive 
control input to V,,,. This enables the Transmit mode and the circuit 
to function as an encoder — sampling the 7 Address and 8 Data 
Input pins digital information and encoding this parallel data in NRZ 
format, combining it with the clock in Manchester Code (Phase 
Encoded) and presenting it to the D/DO pin for transmission. 
(Usually to another DC device used as the decoder circuit). The 


DATA/DECODE 


START/DATA 
INPUT 
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OSC INPUT 


DC-7 


RECEIVER 


— 


DATA —s- 


DATA VALID 


OSC RES 


OSC CAP DATA CLOCK 


SERIAL DATA OUT 
DATA RESET 


Te STROBE 


CONTROL al 


fe 
TIMING GENERATOR 


PARALLEL DATA 
TO NRZ CONVERTOR 


AB 


RESET 
DATA/DECODE 


AO 
ADDRESS BITS 


encoder will transmit the serial data each time the Start/Data input 
is activated. 


This encoded Data word is transmitted in 2 parts. The first partis the 
preamble information which is a series of 12""1"s and then a space 
indicating that the encoded Data is to follow. This preamble 
information is intended to be used to synchronize a phase locked 
loop at the receiver or used as a Setting time for receivers that have 
automatic gain control. The second part contains the 7 bits of 
address and 8 bits of data. 


Receive Function 


The receive mode is selected by connecting the Transmit/Receive 
control input to ground. In this mode the circuit will work as a 
decoder receiving the serial data in Manchester Coded format and 
recovering the clock. The incoming data is converted to a 15-bit 
serial word. Itis compared with the local address word by sampling 
the Address Inputs (7-bits). These bits are usually programmed to 
the expected Address that will be decoded. If the two Address 
words match, the decoded output will become logic “1” state, but if 
the two do not match the decoded output will stay low. Also, if the 
words do not match but the bit stream was valid (i.e., 15-bits of 
proper timing) then only the output valid signal will go high. If at any 
time the bit sequence has the wrong timing, the local oscillator and 
internal comparison circuits will be reset and any new input pulses 
will be recognized as a new bit stream. Therefore, as with the 
receiver processing of the preamble information, the 12-bits will be 
recognized. But, during the 13th interval where no bit transition 
occurs, the circuit times-out and awaits the start bit of the address 
and data sequence. 


The DC-7 will only compare the first 7 bits and ignore the state of 
the last 8 bits — that is, 128 distinct address codes with 8 bits that 
may be used for data transmission. 


Transmit and Receive Address and Data Patterns 


O VDD 


D/DO 


GND 


CT 


DATA 
START SIGNAL 


ADDRESS 


Transmitted Bit Sequence 


tx] x] x PX x] x) 
AO 


x [x [x |x] x] x 1X] x] 


A6 DO 


x 
D7 


NOTE: 


DC-7 


VDD O 
GND Ol 
<a at 
CT DV 
ele - 
= D/DO 


ADDRESS 


Received Address Code 


1] x] x 1x] x |x] x] x] D]D/D]D/D|D|D] | 


AO A6 DO D7 


Bit Sequence Code Format. 


X = Programmable 


O = Hardwired Internally Zero 


1 = Hardwired Internally One 


D = Don’t Care in Receive Mode (Data) 


Note: When unused, the DV, DC, DRS and SDO pins should be left floating and must not be tied to either a power supply or to ground. 
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Typical Application 


GND 
GND 


START SIGNAL 


ADDRESS 


9-cl 


The circuit shown above demonstrates the use of the DC-7 
where both the Data and Address bits can be transmitted from 
one location to another and both the Data and Address bits of 
the transmitter recovered. In an application where only the 
Data is to be recovered and a special address assigned to the 
receiver, the D/DO signal should be connected to the 4094 and 
only the top 4094 used. In a system where all incoming Data 
and Addresses are to be decoded, the DV signal would be 
connected to both 4094's as shown. 


CT 


1 


2 


3 


oO 28 


1?) 
“J 27 


Jor 26 


GND 


Output 
fy Enable 
or VDD 


GND 


O VDD 


Output 
c) Enable 
or VDD 


D7 
D6 
D5 
D4 


D3 
D2 


D1 
DO 


A6 
A5 
AS 
A3 
A2 
Al 

AO 


Z-00 


Z-cl 


Timing Diagram — Transmit Mode 


| = TMIN = 500ns 
sor TRIGGER IN j ae as 


Qe aay er sy 
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DATA RESET 
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ee AT PREAMBLE BURST DATA | 
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7 ADDRESS BITS >| 8 DATA BITS ——>| 


Total Time Required for Transmission of One Sequence = (DRS — 4Tc) = 130Tc 


1 


Tc: ————_—__—— 
: CLOCK FREQUENCY 


Timing Diagram — Receive Mode 


DATA VALIO Goes hi if received 
OS Address compares 


ate to local data pattern 


| SYNCHRONIZATION BURST | | DATA 


, a 
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DC-7 
Typical Performance Curves (T, = 25°C unless otherwise noted) 
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Pin Configuration DC-7 
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top view top view 


28-pin DIP 28-pin J-lead Package 
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Progammable Encoder/Decoder 


Ordering Information 


ED-11 


ED-9 


28-Pin Plastic DIP 
28-Pin Plastic Chip Carrier 
28-Pin SOW Package 


18-Pin Plastic DIP 
20-Pin SOW Package 


Features 


a | 


Manchester Phase Encoding 

Encoder/Decoder in one circuit 

Schmitt Trigger Input for excellent noise rejection 
Built-in Oscillator using non-critical RC Components 
Zener Diode to regulate the power supply 

Low Power, High Noise Immunity CMOS technology 
Ability to Decode Original Signals 


Automatic Preamble Generation 


Applications 


Smoke & Fire Alarm Control Systems 

Security Systems 

Theft Alarm Systems 

Digital Locks 

Digital Paging Systems 

Garage Door Openers 

Systems that require a Special Identification Code 
Pocket Pagers 


Recognition or Transmission 


[Device | —~—~Package——=S~sSCSCSCS~C~S~SC«re oN 


28-Pin Plastic DIP ED-11P 
28-Pin SOW Package ED-11-WG 


18-Pin Plastic DIP ED-5P 
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ED-15P 
ED-15J 
ED-15WG 


ED-9P 
ED-9WG 


General Description 


The ED series is a single monolithic chip using metal-gate CMOS 
technology for low cost, low power, high yield and high reliability. 
It is adual purpose circuit, capable of working either as an encoder 
or as decoder on its own transmissions in applications where 
exclusive recognition of a special code is required. It will decode 
1 of 32,768 codes. In the transmit mode each circuit is capable of 
generating the possible codes by connecting the Data Inputs to 
Vop Or GRD for a “1” or a “0”. In the receive mode each circuit is 
capable of decoding the transmitted signal and simultaneously 
making a comparison to the local address code for identification. 


Absolute Maximum Ratings 


Supply Voltage with respect to V.. 6.4V 
Operating Temperature -40°C to +85°C 
Storage Temperature -55°C to +150°C 
Zener Current 100mA 


Note: All inputs except Ol contain protection circuitry to prevent damage due to 
static charges. Care should be exercised to prevent application of voltages 
outside of the specification range. The Ol has a special input protection 
circuit and special care should be taken with this input. 


= * . ED-5,9,11,15 
Electrical Characteristics 


DC Characteristics (V,, = 5.0 + 5%; GRD = OV; T, = 25°C) 


— Parameter Typ Conditions 
Note 1 


ae 
ine | Mouteakage Cure’ [| oi | 20 | WA | Vy-Sovierpne TR SDI 
ae a 
a oe te als a 
so [a7 | 75) Ve Toma (Note) 
ae a a or 
Gs; | ouput Capectanes a 


Drain Current 10 Vop = 9-0V, all inputs = GRD 
all outputs floating 


Note 1: Typical values are those values measured in a production sample at Voc = = 5.0V. 
Note 2: This parameter is periodcally sampled and is not 100% tested. 


AC Characteristics (V,, = 5.0 + 5%; T, = 25°C) 


Symbol Parameter Typ 
Note1 

Clock Frequency R= 150k, C= 100pF; 

Clock Period (t,)=1/f, 


| StartPulse Width = Pulse Width 


ome 


Resistor Tolerance 

Receiver Oscillator +10 % 
Capacitor Tolerance 

from Transmitter 

Oscillator Capacitor 


from Transmitter 
Note 1: Typical values are those values measured on a production sample at Voc = 5.0V. 


Receiver Oscillator pf % 
Oscillator Resistor 


Pin Definition 


Supply Potential negative side. 


Oscillator This input is to drive the oscillator and is the tie point of the timing resistor (R,), and the timing ca- 
Input pacitor (C_). It also is connected through a diode to an open drain P-channel device that turns on 
to V,, when the oscillator is being reset. This input can exceed the power supplies and does dur- 


ing normal oscillator operation. 


Oscillator Provides phase feedback to the RC timing circuit through the connected timing resistor. 
Resistor Note: This pin is driven high during oscillator reset. 

OC Oscillator Capacitor connection of RC timing circuit provides phased feedback from the oscillator. This pin 
Capacitor is driven low during oscillator reset. 
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pin may be left open (No Connection) when not used, or driven as an input, or an external 
capacitor (100pf) to V.,,, may be added for power-up reset. The Reset function is activated when 
this input is connected to V,,. 


Start/Data Start/Data input is a dual function pin. It is used to start the oscillator which enables the trans- 
Input mission of the encoded word in the transmit mode. And in the receive mode, this input receives 
the serial coded information for processing and comparison. 


RS Reset Input This input pin may be used to override the data transmission cycle or inhibiting an SDI input. It 
clears the D/DO to alow state and resets the internal oscillator and data comparison circuits. This 


Data/Decode Another dual purpose pin, this pin is the encoded sequence data output in the transmit mode and 
Output becomes the decode true output in the receive mode. It indicates that the incoming code has 
matched the local bit data input address. 


Data Bit Inputs These Inputs provide parallel input data to be sequentially transmitted. The 18-pin package 
options have some pins omitted and hence these data positions will have logical zeros 
transmitted. In the receive mode, these imputs become the parallel local addres code for 
comparison with the incoming data. Note that with the ED-11 and ED-5 options, the data bits 11- 
15 are not used in the comparison when in the receive mode. 


Serial Data This output signal is a buffered S/DI signal after going through the input Schmitt Trigger — a delay 

Output circuit, and is the same polarity as the input and can be used to chain a number of receivers 
together. This output can be connected to the input of a 16-bit shift register (clocked by the DC 
pin) in a receiver system where data is to be recovered regardless of its comparison to a preset 
address word. 


Data Reset can be used in the receive mode to reset an external data shift register since this 

Output signal pulse indicates that a new word has just begun processing. 

The Data Clock output may be used in a receive system since itis the recovered data sync pulses. 

Also, this output can be used to clock an external shift register where data is to be recovered. 
Data Valid This output is triggered low at the start of any input and will remain low until a complete word has 


been processed. Note that this output simply signals that a valid word has been received and not 
that the code received has matched the local address code. 


Transmit/ This is a control input to determine the operating mode. A logic high applied to this input puts it 
Receive in the transmit mode; a logic low puts it in the receive mode. 


/R 
Vion Von Positive Supply Potential — This circuit contains an on-chip zener of approximately 6.7 volts 
across the supply terminals. 


Block Diagrams 


T 


TRANSMITTER RECEIVER 


OSC INPUT DATA VALID 


OSC RES 
OSC CAP 


OSC INPUT 
OSC RES 
OSC CAP 


CLOCK & 
STROBE 


OSC 
Poy == 
7 ‘ DATA STANOBY ‘- 
CONTROL LOGIC | | OUTPUT 
R DATA COMPARATOR 


a 


DATA CLOCK 


SERIAL DATA OUT 
DATA/DECODE 
OUTPUT 


DATA RESET 


RESET RESET 

DATA/DECODE 

START/DATA START/DATA OUTPUT 
INPUT INPUT 


PARALLEL DATA BIT 
TO NRZ CONVERTOR 


TIMING GENERATOR 
PARALLEL DATA 


TO NRZ CONVERTOR 
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Operation 
ED-15 General Description 


The ED-15 series mode of operation is controlled by the Transmit/ 
Receive control input (T/R). When switched for V,,, to GND, the 
circuit will automatically change the oscillator, Start/Data input, 
and Data/Decoder Output from Transmit to Receive mode. 


The circuit contains an on-chip zener diode to clamp the power 
supply to around 6.7 volts. The circuit will operate from 4.0 volts 
to the zener voltage, but operation is recommended at 5 volts + 
5% in order to stabilize the time constants of the oscillator circuit. 
In order to use the on-chip zener diode, a current limiting resistor 
of 1K ohm or greater is required. If pull up resistors are used for 
the D, - D,, drives, the resistors should be tied to voltage no higher 
than that on Pin 28 or 6 volts, whichever is lower. 


Output drivers are capable of sinking or sourcing 1.0 mA minimum 
at 1.0 volts V... All inputs are gate protected to both power 
supplies by internal diodes. The Data Inputs each have pull down 
resistors to ground so that only a “1” will have to be programmed. 
This allows the inputs to be programmed by using SPST switches 
or jumpers to V,, only. The Transmit/Receive input does not have 
a pull up or pull down resistor. The Start/Data Input also does not 
have a pull up or pull down resistor, but is applied to a Schmitt 
Trigger Input circuit to improve noise rejection. 


Encoder Function 


This function is selected by connecting the Transmit/Receive 
control input to V,,,. This enables the Transmit mode and the 
circuit to function as an encoder — sampling the 15 Data Input 
pins digital information and encoding this parallel data in NRZ 
format, combining it with the clock in Manchester Code (Phase 
Encoded), and presenting it to the D/DO pin for transmission 
(usually to another ED devise used as the decoder circuit). The 
encoder will transmit the serial data each time the Start/Data input 
is activated. 


This encoded Data word is transmitted in 2 parts. The first part is 
the preamble information which is a series of 12 “1”’s, then a 
space indicating that the encoded Data is to follow. This preamble 
information is intended to be used to synchronize a phase locked 
loop at the receiver or used as a settling time for receivers that 
have automatic gain control. The second part contains the 15 bits 
of addresses and/or controls. 
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Decoder Function 


The receive mode is selected by connecting the Transmit/Re- 
ceive control input to ground. In this mode the circuit will work as 
a decoder, receiving the serial data in Manchester Coded format 
and recover the clock. The incoming data is converted to a 15-bit 
serial word. Compare it with the local data word by sampling the 
Data Inputs (15-bits). These bits are usually programmed to the 
expected Data that will be decoded. If the two data words match, 
the decoded output will become logic “1” state, but if the two words 
do not match the decoded output will stay low. Also, if the words 
do not match but the bit stream was valid (i.e., 15-bits of proper 
timing) then only the output valid signal will go high. If at any time 
the bit sequence has the wrong timing, the local oscillator and 
internal comparison circuits will be reset and any new input pulses 
will be recognized as a new bit stream. Therefore, as with the 
receiver processing of the preamble information, the 12 bits willbe 
recognized. But during the 13th interval where no bit transition 
occurs, the circuit times-out and awaits the start bit of the data 
sequence. 


ED-9 Option 


The ED-9 is an 18-pin packaging of the ED-15 die. The operation 
and function of this circuit is the same as the ED-15; the only 
difference being the available pins. In the transmit mode the circuit 
is only capable of encoding 9 bits of data, the other 6 bits are not 
programmable and remain zeros. The pin configuration also 
drops DV, DC, DRS, and SDO such that the circuit can now only 
respond to a data match condition on the only output D/DO. In the 
receive mode the circuit can decode the same 9 bits of data, 
enabling up to 512 possible addresses. 


ED-11 Option 


The ED-11 differs from the ED-15 in that in the receive mode the 
ED-11 will only compare the first 11 bits and ignore the state of the 
last 4 bits — that is 2048 distinct address codes with 4 bits may 
be used for control data transmission. 


ED-5 Option 


The 18-pin packaging option of the ED-11 die is called ED-5. Inthe 
transmit mode it is only capable of 5 bits of programmable code. 
All the other bits are held at zero. But in the receive mode, the 
circuit has the five (32) unlock code bits plus the last four 
transparent bits of the ED-11. The ED-5 also supplies the neces- 
sary output signals to process the 4 bits of control data. 


. ED-5, 9, 11, 15 
Transmit and Receive Data Patterns of ED-Series Devices 


NOTE: Bit Sequence Code Format 
X = Programmable 
O = Hardwired Internally Zero 
1 = Hardwired Internally One 


D = Don’t Care in Receive Mode 


ED-15 to ED-15 


VDD 
cc) 
GND GND : 
CT CT DV GND 
DC 
START SIGNAL D/DO 
Transmitted Bit Sequence Received Address Code 
11x |x] x} x] x] x] x] x] xX] X [x PX PK 
D1 D15 
ED-11 to ED-11 
VDD 
e 
GND GND a 
CT ¢ DV YGND 
DC 
START SIGNAL D/DO 
Transmitted Bit Sequence Received Address Code 


x[X} Lax] xt xt x] xP x] x] x Px] x [D] D ]D [D] 


D15 D1 D15 


NY |X XY] XY XY XT XY YK] LK LX] 
D1 


Note: When unused, the DV, DC, DRS and SDO pins should be left floating and must not be tied to either a power supply or to ground. 
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ED-9 to ED-9 


GND RT Fon | 


Transmitted Bit Sequence 


1] 0/0 |0} x] x] x] x/0/x] 0/0} x] x} x} x) 


D1 D15 


ED-9 to ED-5 


START SIGNAL 


Transmitted Bit Sequence 


10} }0] x] x} x] xo ]x}o [0] x]x 
D1 


XX 


D15 


ED-5, 9,11, 15 


VDD 
® 


GND 
GND 


D/DO 


Received Address Code 


1] 0]0}o] x} x] x} x{o]x {oo} x} x} x] x. 


D1 D15 


GND 


Received Address Code 


10/0 jo] x] x} x] x}0]x |0/0] D/O] D] | 


D1 D15 


12-15 


91-21 


Timing Diagram — Transmit Mode 
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Timing Diagram — Receive Mode 
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. ED-5, 9,11, 15 
Typical Performance Curves (T, = 25°C unless otherwise noted) 
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Pin Configuration 


ED-15 & ED-11 ED-9 
DC DRS SDO Di. D 


DD 
T/R 
DV 
DC 
DRS 
SDO 
Dis 
Di, 
Diy 
Ds, 
D,, 
Diy 
Dg 
Dg 
top view 
top view 28-pin J-lead Package 
28-pin DIP 
ED-9 
Ol 
GRD 
Vop 
TR 
Dis 
Di, 
Dra 
Ds» 
Dy 
top view top view 
18-pin DIP 18-pin DIP top view 


20-pin DIP/SOW 20 
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Programmable Encoder 


Ordering Information 


ET13 


Features 


High Density Transmit only ED Device 
13 Address Bits (8192 Addresses) 


Manchester Phase Encoding 


iit U 


Transmitter Compatible with ED15 Series 


L] 


Schmitt Trigger Input for excellent noise reduction 
Built-in Oscillator using non-critical RC components 
Zener Diode to regulate the power supply 

Low power, High Noise Immunity 

20-Pin Surface Mount SO package 


Le LT ft a 


Automatic Preamble Generation 


Applications 


L) Smoke and Fire Alarm Systems 


[] Pocket Pagers 


LJ 


Digital Locks 
_] Theft Alarm Systems 


L] Security Systems 
(] Digital Paging Systems 
L) Special Identification Code Systems 


_]| Remote Sensor Data Acquisition Systems 


(] Single Channel Digital Transmission of Information 


Absolute Maximum Ratings 


Supply Voltage with respect to V.. 6.4V 
0°C to +70°C 
-55°C to +150° 
100mA 

All inputs except Ol contain protection circuitry to prevent damage due to 
static charges. Care should be exercised to prevent application of voltages 


outside of the specification range. The Ol has a special input protection 
circuit and special care should be taken with this input. 


Operating Temperature 
Storage Temperature 


Zener Current 
Note: 


| Device | Package | Order Now 
ET13 20-Pin Plastic DIP ET13P 
| £713. | __20-Pin SO Surface Mount ET13WG 
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General Information 


The ET13 is a single monolithic chip using metal gate CMOS 
technology for low cost, low power, high yield and high reliability. 
This circuit is capable of working as an encoder in applications 
where exclusive recognition of address codes is required. This 
circuit is capable of generating 8192 codes by connecting the 
Address Inputs to V_,,. for a “1”, or allowed to Float for a “O”. 


The ET13 Transmitter is a device in the Supertex ED Series of 
parts that is communication compatible with any other ED Series 
device. The ET13 provides the maximum numbers of address 
codes in a small package which makes them ideally suited for 
remote security transmitter applications where receiver operation 
is unnecessary. The ET13 is also available in a new 20-pin 
surface mount SOW package with .050-inch pitch Gullwing leads, 
providing high package density for remote transmitter applica- 
tions. 


Pin Configuration 


top view 


20-pin DIP/SOW 20 


a ” - ET13 
Electrical Characteristics 


DC Characteristics (V,, = 5.0 + 5%; GRD = 0.0; T, = = 250) 


Symbol Parameter Conditions 
o_ 1) 


Pc restart [ora oer 
la A 
Ye fost vane 
Ton 0 
— 


V,- = 475, ec = 100uA 
Output High Current — -1.0 


7 | | 
7 
ee 
Loe T.0V 
Oapartow Curent Sing) [10 [30 
Zener Valiage i 

|, = 10mA (Note 2) 

Le 


V |, = 10pnA (Note 2) 
ni aes —— Capaniange a pF 


Note 1: Typical values are those values measured in a production sample at Voc 
Note 2: This parameter is periodcally sampled and is not 100% tested. 


AC Characteristics (V,, = 5.0 + 5%; T, = 25°C) 


Clock Frequency = 150k, C = 100pF; 
Clock Period (t,) = 1/f, 


Start Pulse Width 
TDO Delay from SDI 
Full Cycle Word Length 


Note 1: Typical values are those values measured on a production sample at Voc = 50M. 
Block Diagram 


OSC Res Rc Data Generator 
OSC Cap 
Manchester Encoder 
Start 


Output Transmit Data 
Output 


Timing Generator Parallel Data Bit 


. a 
ro) 


To NRZ Convertor 


D1 D7 D10 D15 
Data Bits 
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Pin Definition arts 


[label | PinName | —CSCSFunction 
Supply Potential negative side. 


Oscillator This input is to drive the oscillator and is the tie point of the timing resistor (RT), and the timing 
Input capacitor (CT). It also is connected through a diode to an open drain P-channel device that turns 


on to V,,, when the oscillator is being reset. This input can exceed the power supplies and does 
during normal oscillator operation. 
Oscillator 
Resistor 
OC Oscillator 
Capacitor 
external capacitor (100pF) to V,,, may be added for power-up reset. The Reset function is ac- 


RS Reset Input 
tivated when this input is connected to V_,, 


St _|_Stert__ Start input is used to start the oscillator which enables the transmission of encoded word. 


Transmit Data This pin is the encoded sequence data output. 
Output 


D1-D15 In the ED series devices, these inputs provide parallel input data to be sequentially transmitted. 
The 20-pin ET13 has some pins omitted and, hence, these data positions will have logical zeros 
transmitted. 


Provides phase feedback to the RC timing circuit through the connected timing resistor. NOTE: 
This pin is driven high during oscillator reset. 


Capacitor connection of RC timing circuit provides phased feedback from the oscillator. This pin 
is driven low during oscillator reset. 


This input pin may be used to override the data transmission cycle or to inhibit an SDI input. It 
clears the D/DO to alow state and resets the internal oscillator and data comparison circuits. This 
pin may be left open (No Connection) when not used, or it may be driven as an input, or an 


Positive Supply Potential — This circuit contains an on-chip zener of approximately 6.7 volts 


across the supply terminals. 


Operation 

General Function 

The ET13 mode of operation is a programmable transmitter, The ET13 functions as an encoder, sampling the 13 Data Input 
encoding 13 data bits into a serial Manchester code bit stream. pins digital information and encoding this parallel data in NRZ 


format, combining it with the clock in Manchester Code (Phase 
Encoded) and presenting it to the TDO pin for transmission 
(usually to an ED device used as the decoder circuit). The encoder 
will transmit the serial data each time the Start (ST) input is 


The ET13 contains an on-chip zener diode to clamp the power 
supply to around 6.7 volts. The circuit will operate from 4.0 volts 
to the zener voltage, but operation is recommended at 5 volts 
+5%, or a regulated power supply in order to stabilize the time 


constants of the oscillator circuit. In order to use the on-chip zener activated. 

diode, a current limiting resistor of 1K ohm or greater is required. This encoded Data word is transmitted in two parts. The first part 
If pull-up resistors are used for the Data Inputs, the resistors is preamble information which is a series of 12 “1's" and thena 
should be tied to a voltage no higher than that on Pin 14 or 6 volts, space indicating that the encoded Data is to follow. This preamble 
whichever is lower. information is intended to be used to synchronize a phase locked- 


loop at the receiver or used as a setting time for receivers that 
have automatic gain control. The second part contains the 13 bits 
of Data. 


Output drivers are capable of sinking or sourcing 1.0 mA minimum 
at 1.0 volts V,,. All inputs are gate protected to both power 
supplies by internal diodes. The Address Data Inputs of the ET13 
each have pull down resistors to ground so that only a “1” will have 
to be programmed. This allows the inputs to be programmed by 
using SPST switches or jumpers V_,,, only. The Start/Data Input 
also does not have a pull up or pull down resistor, but is applied 
to a Schmitt Trigger input circuit to improve noise rejection. 
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Transmit and Receive Data Patterns of ED-Series Devices 


Note: Bit Sequence Code Format 
x = Programmable 
0 = Hardwired Internally Zero 
1 = Hardwired Internally One 


ET-13 to ET-15 


Vop Vop 
©) O 
TR 
GND GND 
= LS oa | = eno 
Cr Cr w= 
DC 
Start Signal To D/DO 


Transmitted Bit Sequence Received Address Code 


Timing Diagram — Transmit 


Timing Diagram — Transmit 


—>| [*— Tin = 500ns 


gy —Uiggerin foi i 


46T¢ 18T¢ B2Tg 
ma 476 Preamble Burst 


Rata Out ot _§—_.___ ier 61 17f eh for Mor fat tt hat far 18 
a Ippo iiethy «qq, 


Total Time Required for Transmission of One Sequence = 130T,, 
T.= 1 
Cc a Sac 
CLOCK FREQUENCY 
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Typical Performance Curves (T, = 25°C unless otherwise noted) 


lot vs Vpp vs VoL lon VS Vop VS VOH 
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MP690/692 


Supertex inc. MP691/693 


Preliminary 
Microprocessor Supervisory Circuits 
Ordering Information 
[Device Temperature Range 


MP690P 


MP690 0°C to + 70°C 8 Lead Plastic Dip 


-40°C to + 85°C 8 Lead Plastic Dip MP690 MP 
-40°C to + 85°C 8 Lead CERDIP MP690MD 
-55°C to + 125°C 8 Lead CERDIP RCMP690D 


-55°C to + 125°C 8 Lead CERDIP HI-REL RBMP 690D 


MP691 0°C to + 70°C Dice MP691 X 
0°C to + 70°C 16 Lead Plastic DIP MP691P 
0°C to + 70°C 16 Lead Small Outline MP691WG 

-40°C to + 85°C 16 Lead Plastic DIP MP691MP 
-40°C to + 85°C 16 Lead CERDIP MP691MD 
-40°C to + 85°C 16 Lead Small Outline MP691MWG 
-55°C to + 125°C 16 Lead CERDIP RCMP691D 
-55°C to + 125°C 16 Lead CERDIP HI-REL RBMP691D 


MP692P 
MP692MP 
MP692MD 
RCMP 692D 
RBMP692D 


MP692 0°C to + 70°C 8 Lead Plastic DIP 
-40°C to + 85°C 8 Lead Plastic DIP 
-40°C to + 85°C 8 Lead CERDIP 
-55°C to + 125°C 8 Lead CERDIP 
-55°C to + 125°C 8 Lead CERDIP HI-REL 


MP693 0°C to + 70°C Dice MP693X 
0°C to + 70°C 16 Lead Plastic DIP MP693P 
0°C to + 70°C 16 Lead Small Outline MP693WG 

-40°C to + 85°C 16 Lead Plastic DIP MP693MP 
-40°C to + 85°C 16 Lead CERDIP MP693MD 
-40°C to + 85°C 16 Lead Small Outline MP693MWG 
-55°C to + 125°C 16 Lead CERDIP RCMP693 D 
-55°C to + 125°C 16 Lead CERDIP HI-REL RBMP693 D 


Features General Description 

[) Precision Voltage Monitor: The MP690 Family of supervisory circuits reduces the complexity 
4.65V in MP690 and MP691 and number of components required for power supply monitoring 
4.40V in MP692 and MP693 and battery control functions in microprocessor systems. 

(1) Power OK/Reset Time Delay The MP690 and MP692 are supplied in 8-pin packages and provide 


four functions: 

1) A Reset output during power-up, power down, and brownout 
Minimum Component Count conditions. 

1 4pA Standby Current 2) Battery backup switching for CMOS RAM, CMOS micropro- 

cessor other low power logic. 
Battery Backup Power Switching 3) A Reset pulse if the optional watchdog timer has not been 
toggled within a specified time. 

4) A1.25V threshold detector for power fail warning, low battery 
_] Voltage Monitor for Power Fail or Low Battery Warning detection, or to monitor a power supply other than +5V. 


The MP691 and MP693 are supplied in 16-pin packages and 
perform all MP690/692 functions, plus: 


1) Write protection of CMOS RAM or EEPROM. 

2) Adjustable reset and watchdog timeout periods. 

3) Separate outputs for indicating a watchdog timeout, battery 
switchover, and low V_... 


_] Watchdog Timer —100ms, 1.6 sec, or adjustable 


[} Onboard Gating of Chip Enable Signals 
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Absolute Maximum Ratings 


Terminal Voltage (with respect to GND) 
Ving -0.3V to 6.0V 
-0.3V to 6.0V 


BATT 
All other Inputs (Note 1) -0.3V to (Vout +0.5V) 


Input Current 


Ver 200mA 
BATT 50mA 
GND 20mA 
Output Current 
Vour short circuit protected 
All other Outputs 20mA 
Rate-of-Rise, V,.57, Veo 100V/us 


Electrical Characteristics 
(Voc = full operating range; V 


= 2.8V; T, = 25°C, unless otherwise noted.) 


MP690/692 MP691/693 


Power Dissipation 
8 Pin Plastic DIP 


(Derate 5mW/°C above +70°C ) 400mW 

8 Pin CERDIP 

(Derate 8mW/°C above +85°C) 500mW 

16 Pin Plastic DIP 

(Derate 7MW/°C above +70°C) 600mW 

16 Pin Small Outline 

(Derate 7mMW/°C above +70°C) 600mW 

16 Pin CERDIP 

(Derate 10mW/°C above +85°C) 600mW 
Storage Temperature Range -65°C to +160°C 
Lead Temperature (Soldering, 10 seconds) 300°C 


(Notes 1 and 2) 


BATT 
[Parameter +‘| Win] Typ | Max] Unt] Conditions Ss 
BATTERY BACKUP SWITCHING 


Operating Voltage Range 
MP690, 691 V., 
MP690, 691 V,,_+ 
MP6292, 693 Vinal 
MP622, 693 V,, 


Vout 


Output Vollage Veg 


ee 
_ | Vox0a8 | 


- 0.1 


Supply Current (excludes |,,,,) 


Sie 


ae: 
a nk a 


Supply Current in Battery Backup Mode ae See oe 


Battery Standby Charging Current 


Battery Switchover Threshold 
Veu* ¥ 


an Vaart = 2:8V 

5.5V >V, ge 7+ 0.2V 
aie 

reer 


Battery Switchover Hysteresis a ee 


BATT ON Output Voltage [. 


BATT ON Output Short 
Circuit Current 


RESET AND WATCHDOG TIMER 


Reset Voltage Threshold 


Watchdog Timeout Period, 
Internal Oscillator 


Watchdog Timeout Period, 
External Clock 


a 
as BATON OV 


en 
[ResstTinentbeny asf ne | Rese set 
048 [225 | see | tong Pereg — 

a 
a 
| 960 | ~~ ‘| 1025 | Cycles | Short Period 


Minimum WDI Input Pulse Width | 2000 | | [ons | V, = 0.4, V,, = 3.5V 


BATT ON = Vou 


a 
leur = = 100mA 


ae cack 
sr UE ee oe ee ce eee 


rr leinx = 3-2MA 


’ “ 7 MP690/692 MP691/693 
Electrical Characteristics (continued) 


(Voc = full operating range; V,.,, = 2.8V; T, = 25°C, unless otherwise noted.) (Notes 1 and 2) 


rane ee 


a atcton 2 TTR ET To = 1.6mA 
Isink 
3.5 a Isource = 1HA, Vag = 5V 
0.4 linn = 800LA 
RESET and WDO Output Voltage a ee V SINK H 


Rn ounce = i) Voo = 8V 


Output Short Circuit Current = | RESET, RESET, WDO, LOWLINE _| Ta LOWLINE 


WDI Input Threshold V (Note 2) 


WDI Input current et ee 
is [ wa | woreov 
POWER FAIL DETECTOR 


5 == SE FW 7 oe 
a 
| PFOShortCircuitSource Current ss | 1 | 3 | 25 | A | OPFI=OV,PFO-OV. Cd 


CHIP ENABLE GATING 
CE IN Thresholds 


CE IN Pullup Current 
CE OUT Output Voltage 


S oseser ay SEL = OV 


OSC SEL = OV, Cog, = 47pF 


Note 1: The input voltage limits on PFI and WDI may be exceeded provided the input current is limited to less than 10mA. 


Note 2: WDlis guaranteed to be in the mid-level (inactive) state if WDI is floating and Vo ¢ Sin the operating voltage range. WDI is internally biased to 38% of Voc with an impedance 
of approximately 125 kilohms. 


Caution - Battery Backup Function 


Initial insertion of the back-up battery may cause excessive battery drain (10— 20mA) on early production parts. This condition will not damage the IC, but 
could prematurely discharge the battery. 


CONDITIONS: Two conditions must be present simultaneously for the problem to occur: a voltage rate-of-rise greater that 0.25V/us at the Veatt terminal (such as can 
occur when battery is first inserted into the system), and Voc connected to ground with a resistance of less than 10 kilohms. 


PREVENTION: Either limit the rate-of-rise of Veatt by inserting a 100 ohm series resistor between the battery and the Vaart terminal and connect a 0.22uF or greater 
capacitor between VeATT and ground, or insert the battery while Voc is applied to the IC. 


CORRECTION: In some instances, it may not be possible to take either of the preventative measures described above. Normal operation can be restored simply by 
raising Voc above VBATT (i.e., by applying power). The high current mode will not recur, even if Voc subsequently returns to ground. 
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. . . MP690/692 MP691/693 
Pin Description 


The +5V input. 
Backup battery input. Connect to Ground if a backup battery is not used. 


i higher of V., or Vga; is internally switched to V,,,. Connect Vo,, to Veg if 
Voy and Via ‘are not used. 


OV ground reference for all signals. 


OUT* OUT 


RESET goes low whenever V_,, falls below either the reset voltage threshold or 
the V,,,,7 input voltage. The reset threshold is typically 4.65V for the MP 690 and 
MP691, and 4.4V for the MP692 and MP693. RESET remains low for 50ms after 
Voc returns to 5V. RESET also goes low for 50ms if the Watchdog Timer is 
enabled but not serviced within its timeout period. The RESET pulse width can 
be adjusted as shown in Table 1. 


The watchdog input, WDI, is a three level input. If WDI remains either high or low 
for longer than the watchdog timeout period, RESET pulses low and WDO goes 
low. The Watchdog Timer is disabled when WD is left floating or is driven to mid- 
supply. The timer resets with each transition at the Watchdog Timer Input. 


PFl is the non-inverting input to the Power Fail Comparator. When PFI is less than 
1.25V, PFO goes low. Connect PFI to GND or V_,,, when not used. See Figure 


PFO PFO is the output of the Power Fail Comparator. It goes low when PFI is less than 
1.25V. The comparator is turned off and PFO goes low when V_,, is below V,,,+. 
CE IN a The input to the CE gating circuit. Connect to GND or V.,,, if not used. 


CE OUT CE OUT goes low only when CE IN is low and V,,, is above the reset threshold 
(4.65V for MP691, 4.4V for MP693). See Figure 6. 


BATT ON BATT ON goes low when V,,,,, is internally switched to the V,,,,, input. It goes low 
when V.,,,; is internally switched to V.,. The output typically sinks 7mA and can 
directly drive the base of an external PNP transistor to increase the output current 
above the 100mA rating of V. 


LOW LINE LOW LINE goes low when V_,, falls below the reset threshold. It returns high as 
soon as V_,, rises above the reset threshold. See Figure 6, Reset Timing. 


RESET | | 16 | RESET is an active high output. It is the inverse of RESET. 


OSC SEL When OSC SEL is unconnected or driven high, the internal oscillator sets the 
reset time delay and watchdog timeout period. When OSC SEL is low, the 
external oscillator input, OSC IN, is enabled. OSC SEL has a 3A internal pullup. 
See Table 1. 

rj 


OSC IN sets the Reset delay timing and Watchdog timeout period when OSC SEL 
floats or is driven high. The timing can also be adjusted by connecting an external 
capacitor to this pin. See Figure 8. When OSC SEL is low, OSC IN selects 
between fast and slow Watchdog timeout periods. 


The Watchdog Output, WDO, goes low if WDI remains either high or low for 
longer than the Watchdog timeout period. WDO is set high by the next transition 
at WDI. If WDI is unconnected or at mid-supply, WDO remains high. WDO also 
goes high when LOW LINE goes low. 
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Typical Applications 


MP691 and MP693 


A typical connection for the MP 691/693 is shown in Figure 1. 
CMOS RAM is powered from V,,,,,- Voyzis internally connected to 
Voc when SV power is present, or to V,,,, when V_, is less than the 
battery voltage. V.,,, can supply 100mA from V_,,, But if more 
current is required, an external PNP transistor can be added. When 
Voc Is higher than V,,,,, the BATT ON output goes low, providing 
7mA of base drive for the external transistor. When V_,, is lower 
than V,,,7, an internal 5002 MOSFET connects the backup battery 
to Voy; The quiescent current in the battery backup mode is 1A 
maximum when V_,, is between OV and V - 700mvV. 


OUT 


BATT 


Reset Output 


A voltage detector monitors V.,, and generates a RESET output to 
hold the microprocessor’'s Reset line low when V_,, is below 4.65V 
(4.4V for MP693). An internal monostable holds RESET low for 
50ms after V., rises above 4.65V (4.4V for MP693). This prevents 
repeated toggling of RESET even if the 5V power drops out and 


recovers with each power line cycle. 


The crystal oscillator normally used to generate the clock for 
microprocessors takes several milliseconds to start. Since most 
microprocessors need several clock cycles to reset, RESET must 
be held low until the microprocessor clock oscillator has started. 
The MP690 Family power-up RESET pulse lasts 50ms to allow for 


+5V 
Yoo== 
Input 0.1p.F 
vals 
3V 
V BATT 
Battery |* a en 


VBATT 


Low Line WDO 


MP690/692 MP691/693 


this oscillator start-up time. The manual reset switch and the 0.1uF 
capacitor connected to the reset bus can be omitted if manual reset 
is not needed. An inverted, active high, RESET output is also 
supplied. 


Power Fail Detector 


The MP691/93 issues a non-maskable interrupt (NMI) to the 
microprocessor when a power failure occurs. The +5V power line 
is monitored via two external resistors connected to the Power Fail 
Input (PFI). When the voltage at PFI falls below 1.25V, the Power 
Fail Output (PFO) drives the processor’s NMI input low. If a Power 
Fail threshold of 4.8V is chosen, the microprocessor will have the 
time when V_,, falls from 4.8V to 4.65V to save data into RAM. An 
earlier power fail warning can be generated if the unregulated DC 
input of the 5V regulator is available for monitoring. 


RAM Write Protection 


The MP691/93 CE OUT line drives the Chip Select inputs of the 
CMOS RAM, CE OUT follows CE IN as long as V_,, is above the 
4.65V (4.4V for MP693) reset threshold. If V_, falls below the reset 
threshold, CE OUT goes high, independent of the logic level at CE 
IN. This prevents the microprocessor from writing erroneous data 
into RAM during power-up, power-down, brownouts, and momen- 
tary power interruptions. The LOW LINE output goes low when V_, 
falls below 4.65V (4.4V for MP693). 


Audible 
Alarm 


Other System 
Reset Sources 


System Status Indicators 


Figure 1. MFP691/693 Typical Application 
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Watchdog Timer 


The microprocessor drives the WATCHDOG INPUT (WD)I) with an 
I/O line. When OSC SEL are connected, the microprocessor must 
toggle the WDI pin once every 1.6 seconds to verify proper software 
execution. If a hardware or software failure occurs such that WDI 
is not toggled, the MP691/93 will issue a 50ms RESET pulse after 
1.6 seconds. This typically restarts the microprocessor’s power-up 
routine. Anew RESET pulse is issued every 1.6 seconds until WDI 
is again strobed. 


The WATCHDOG OUTPUT (WDO) goes low if the watchdog timer 
is not serviced within its timeout period. Once WDC goes low it 
remains low until a transition occurs at WDI. The watchdog timer 
feature can be disabled by leaving WDI unconnected. OSC IN and 
OSC SEL also allow other watchdog timing options, as shown in 
Table 1 and Figure 8. 


MP690 and MP692 
The 8-pin MP690 and MP 692 have most of the features of the 


+8V 
© 7805 

3-Terminal 

Regulator 


CC 


MP690/692 MP691/693 


MP691 and MP693. Figure 2 shows the MP690/692 in a typical 
application. Operation is much the same as with the MP691/693 
(Figure 1) but in this case the Power Fail Input (PFI) monitors the 
unregulated input to the 7805 regulator. The MP690 RESET output 
goes low when V_,, falls below 4.65V. The RESET output of the 
MP692 goes low when V_,, drops below 4.4V. 


The current consumption of the battery-backed-up power bus must 
be less than 100mA. The MP690/692 does not have a BATT ON 
output to drive an external transistor. The MP690/92 also does not 
include chip enable gating circuitry that is available on the MP691/ 
93. In many systems though, CE gating is not needed since a low 
input to the microprocessor RESET line prevents the processor 
from writing to RAM during power-up and power-down transients. 


The MP690/92 watchdog timer has a fixed 1.6 second timeout 
period. If WDI remains either low or high for more than 1.6 seconds., 
a RESET pulse is sent to the microprocessor. The watchdog timer 
is disable, if WDI is left floating. 


a a Power to Micro- 
V CMOS processor 


Vout 


RAM power 


Figure 2. MP690/692 Typical Application 


Detailed Description 
Battery-Switchover and V_,, 


The battery switchover circuit compares V_,,. to the V,,,,, input, and 
connects V_,,,, to whichever is higher. Switchover occurs when V_,, 
is 50mV greater than V,,,, aS Voc falls, and when V_.,, is 70mV 
more than V,,,, aS V., rises (see Figure 4). The switchover 
comparator has 20mV of hystersis to prevent repeated, rapid 
switching if V., falls very slowly or remains nearly equal to the 
battery voltage. 


When V_, is higher than V,.,,,, Vo, is internally switched to V,,,, via 
a low saturation PNP transistor. V.,,, has 100mA output current 
capability and thermal shutdown short circuit protection. Use an 
external PNP pass transistor in parallel with the internal transistor 
if the output current requirement at V.,,, exceeds 100mA or if a 
lower V..-Voy, voltage differential is desired. The BATT ON output 
(MP691/693 only) can directly drive the base of the external 


transistor. 
It should be noted that the MP690/91/92/93 need only supply the 
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average current drawn by the CMOS RAM if there is adequate 
filtering. Many RAM data sheets specify a 75mA maximum supply 
current, but this peak current spike lasts only 100ns. A 0.1uF 
bypass capacitor at V.,,, supplies the high instantaneous current, 
while V,), need only supply the average load current, which is 
much less. A capacitance of 0.1u.F or greater must be connected to 


the V..,, terminal to ensure stability. 


A 500 ohm MOSFET connects the V,,,, input to V,,, during 
battery backup. This MOSFET has very low input-to-output differ- 
ential (dropout voltage) at the low current levels required for battery 
backup of CMOS RAM or other low power CMOS circuitry. When 
Voc equals V,,77 the supply current is typically 12uA. When V_, is 
between OV and (V,,-. -700mV) the typical supply current is only 
600nA typical, 1uA maximum. 


The MP690/691 operates with battery voltages from 2.0V to 4.25V 
while the MP692/693 operates with battery voltages from 2.0V to 
4.0V. High value capacitors, either standard electrolytic or the 
farad-size double layer capacitors, can also be used for short-term 


memory backup. The charging resistor for both capacitors and 
rechargeable batteries should be connected to V,,,, since this 
eliminates the discharge path that exists if the resistor is connected 
to V... 

cc 


A small charging current of typically 10nA (5u max) flows out of the 
Vearr terminal. This current varies with the amount of current that 
is drawn from V_,,, but its polarity is such that the backup battery is 
always slightly charged, and is never discharged while V_., is in its 
operating voltage range. This extends the shelf life of the backup 
battery by compensating for its self-discharging current. Also note 
that this current poses no problem when lithium batteries are used 
for backup since the maximum charging current (5uA) is safe for 
even the smallest lithium cells. 


If the battery-switchover section is not used, connect V,,,_, to GND 
and connect V,,, to V.,. Table 2 shows the state of the inputs and 
output in the low power battery backup mode. 


Reset Output 


RESET is an active low output which goes low whenever V_,, falls 
below 4.5V (MP690/691) or 4.25V (MP692/693). It will remain low 
until V., rises above 4.75V (MP 690/691) or 4.5V (MP692/693) for 
50 milliseconds. (See Figures 5 and 6.) 


The guaranteed minimum and maximum thresholds of the MP 690/ 
691 are 4.5V and 4.75V, while the guaranteed thresholds of the 
MP692/693 are 4.25V and 4.5V. The MP690/691 is compatible 
with 5V supplies with a +10%, -5% tolerance while the MP692/693 
is compatible with 5V +10% supplies. The reset threshold compara- 
tor has approximately 50mV of hysteresis, with anominal threshold 
of 4.65V in the MP690/691, and 4.4V in the MP692/693. 


VBATT 


a 


Voc > 


1 
Chip-enable Input = 


*4.4V( MP693 ) 


Input 


MP690/692 MP691/693 


The response time of the reset voltage comparator is about 100us. 
Voc Should be bypassed to ensure that glitches do not activate the 


RESET output. 


RESET also goes low if the Watchdog Timer is enabled and WD! 
remains either high or low longer than the watchdog timeout period. 
RESET has an internal 3uA pullup, and can either connect to an 
open collector Reset bus or directly drive a CMOS gate without an 
external pullup resistor. 


CE Gating and RAM Write Protection 

The MP691 and MP693 use two pins to control the Chip Enable or 
Write inputs of CMOS RAMs. When V,,, is +5V, CE OUT is a 
buffered replica of CE IN, with a 50ns propagation delay. If V., input 
falls below 4.65V (4.5V min, 4.75V max) an internal gate forces CE 
OUT high, independent of CE IN. The MP693 CE OUT goes high 
whenever V,,, is below 4.4V (4.25V min, 4.5V max). The CE output 
of both devices is also forced high when V_,, is less than V,,,. (See 
Figure 5.) 


CE OUT typically drives the CE, CS, or Write input of battery backed 
up CMOS RAM. This ensures the integrity of the data in memory by 
preventing write operations when V_,, is at an invalid level. Similar 
protection of EEPROMs can be achieved by using the CE OUT to 
drive the Store or Write inputs of an EEPROM, EAROM, or 
NOVRAM. 


If the 50ns typical propagation delay of CE OUT is too long, connect 
CE IN to GND and use the resulting second alternative is to AND 
the LOW LINE output with the CE or WR signal. An external logic 
gate and the RESET output of the MAX690/692 can also be used 
for CMOS RAM write protection. 


Vout 


Chip Enable Output 


Low Line 
Reset 


Reset 


Watchdog Output 


Power Fail Output 


Figure 3. MP691/693 Block Diagram 


Voc 
+5V 


P Channel 
MOSFET 


T 0.1,F 


Thermal 
Shutdown 
and 
Base Drive 


MP690/692 MP691/693 


To CMOS RAM 
and Realtime 
Clock Voc In 


3V (MP691/693 only) 
Battery 
Input 
Internal 
— Low IQ Mode Shutdown 
Signal When 
VBATT> Voct9.7V 
Figure 4. Battery Switchover Block Diagram 
CE IN _ 
CE Out 
() 
ide 
Low Line 
> 
Voc ™ 7 
Power-on 
O O R 
i Reset > Sas 
Metal = 
Link —— 
Trimmed Reset Reset Reset 
Resistors A Time 
Watchdog 
= (.3¥) from 
Watchdog 
= ae od 10 kHz Clock 
~ from Timebase 
Section 


Figure 5. Reset Block Diagram 
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Reset 
Output 


Low Line 
Output 


CE In 


CE Out 


MP690/692 MP691/693 


Figure 6. MP691 Reset Timing 


1.25V Comparator and Power Fail Warning 


The Power Fail Input (PFI) is compared to an internal 1.25V 
reference. The Power Fail Output (PFO) goes low when the voltage 
at PFI is less than 1.25V. Typically PFI is driven by an external 
voltage divider which senses either the unregulated DC input to the 
system’s 5V regulator or the regulated 5V output. The voltage 
divider ratio can be chosen such that the voltage at PFI falls below 
1.25V several milliseconds before the +5V supply falls below 
4.75V. PFOis normally used to interrupt the microprocessor so that 
data can be stored in RAM before V_,, falls below 4.75V and the 

RESET output goes low (4.5V for MP692/93). 


The Power Fail Detector can also monitor the backup battery to 
warn of a low battery condition. To conserve battery power, the 
Power Fail Detector comparator is turned off and PFO is forced low 
when V,,, is lower than the V,,,_, input voltage. 


Watchdog Timer and Oscillator 


The watchdog circuit monitors the activity of the microprocessor. If 
the microprocessor does not toggle the Watchdog Input (WDI) 
within the selected timeout period, a 50 millisecond RESET pulse 
is generated. Since many systems cannot service the watchdog 
timer immediately after a reset, the MP691/693 has a longer 
timeout period after a reset is issued. The normal timeout period 
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becomes effective following the first transition of WDI after RESET 
has gone high. The watchdog timer is restarted at the end of Reset, 
whether the Reset was caused by lack of activity on WDI or by V,, 
falling below the reset threshold. If WDI remains either high or low, 
reset pulses will be issued every 1.6 seconds. The watchdog moni- 
tor can be deactivated by floating the Watchdog Input (WD)). 


The Watchdog Output (WDO, MP691/693 only) goes low if the 
watchdog timer “times out”, and it remains low until set high by the 
next transition on the watchdog input. WDO is also set high when 
Voc goes below the reset threshold. 


The watchdog timeout period is fixed at 1.6 seconds and the rest 
pulse width is fixed at 50ms on the 8-pin MP690 and MP692. The 
MP691 and MP693 allow these times to be adjusted per Table 1. 
Figure 8 show various oscillator configurations. 


The internal oscillator is enabled when OSC SELis high or floating. 
In this mode, OSC IN selects between the 1.6 second and 100ms 
watchdog timeout periods. In either case, immediately after a reset 
the timeout period is 1.6 seconds. This gives the microprocessor 
time to reinitialize the system. If OSC IN is low, then the 100ms 
watchdog period becomes effective after the first transition of WDI. 
The software should be written such that the I/O port driving WD! 
is left in its power-up reset state until the initialization routines are 
completed and the microprocessor is able to toggle WDI at the 
minimum watchdog timeout period to 70ms. 


MP690/692 MP691/693 


10.24 kHz From Internal Oscillator 


Watchdog Input Prescaler 
y or Externally Set Frequency From 
V 2.7V a6 C = OSC In Pin 
cc Hi if Watchdog Watchdog Timeout Select 
. Input is Floating 
> PL Watchdog Watchdog 
OUMBE Timeout 
Selector 
Logic 
Goes High at the 
End of Watchdog 
Transition Timeout Period 
Detector 
For Each Ti 
Transition _L 
Low Line S Q R S 
(Hi If Voc< 4.65V) Reset Long/Short Watchdog 


Filp Flop FF Fault FF 
Q Q R Q 


Reset Reset 


Watchdog Output 


Figure 7. Watchdog Timer Block Diagram 


External Clock External Oscillator 


OSC SEL OSC SEL 


Internal Oscillator Internal Oscillator 
1.6 Second Watchdog 100ms Watchdog 


OSC SEL OSC SEL 


Figure 8. Oscillator Circuits 
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_ MP690/692 MP691/693 
Table 1. MP691 and MP693 Reset Pulse Width and Watchdog Timeout Selections 


Watchdog Timeout Period 
OSC SEL immediately 
After Reset 

External Clock _ 1024 clks 4096 clks 512 clks 


47pF 47pF 47pF 
Pps} "es | 
[HighiFioating | High/Floating | 16sec | ‘16sec «| SSCS 


Note 1. The MP690 watchdog timeout period is fixed at 1.6 seconds nominal; the MP690 Reset pulse width is fixed at 50ms nominal. 
Note 2. When the MP691 OSC SEL pin is low, OSC IN can be driven by an external clock signal, or an external capacitor can be connected between OSC IN and GND. The 


Reset 
Timeout Period 


nominal internal oscillator frequency is 10.24kHz. _ 1,75x 10" 
The nominal oscillator frequency with external capacitor is (Hz) nists 
(Farads) 


Note 3. See Electrical Specifications Table for minimum and maximum timing values. 


Application Hints 


Other uses of the Power Fail Detector 


In Figure 9 the Power Fail Detector is used to initiate a system reset 
when V_,, falls to 4.85V. Since the threshold of the Power Fail 
Detector is not as accurate as the onboard Reset voltage detector, 
a trimput must be used to adjust the voltage detection threshold. 
Both the PFO and RESET outputs have high sink current capability 
and only 10uA of source current drive. This allows the two outputs 
to be connected directly to each other in a “wired or” fashion. 


The overvoltage detector circuit in Figure 10 resets the micropro- 
cessor whenever the nominal 5V V_,, is above 5.5V. The battery 
monitor circuit (Figure 11) shows the status of the memory backup 
battery. If desired, the CE OUT can be used to apply a test load to 
the battery. Since CE OUT is forced high during the battery backup 
mode, the test load will not be applied to the battery while it is in use, 
even if the microprocessor is not powered. 


Adding Hysteresis 
to the Power Fail Comparator 


Since the power fail comparator circuit is non-inverting, hysteresis 


+5V 


Reset 
Input 


2kQ 


10kQ 


! 


Figure 9. Externally Adjustable V.., Reset Threshold 


can be added by connecting a resistor between the PFO output and 
the PFI input as shown in Figure 12. When PFO is low, resistor R3 
sinks current from the summing junction at the PFI pin. When PFO 
is high, the series combination of R3 and R4 source current into the 
PFI summing junction. 


Alternate Watchdog Input Drive Circuits 


The Watchdog feature can be enabled and disabled under program 
control by driving WDI with a 3-state buffer (Figure 13). The 
drawback to this circuit is that a software fault may erroneously 3- 
state the buffer, thereby preventing the MP690 from detecting that 
the microprocessor is no longer working. In most cases a better 
method is to extend the watchdog period rather than disabling the 
watchdog. See Figure 14. When the control input is high, the OSC 
SEL pin is low and the watchdog timeout is set by the external 
capacitor. A0.01uF capacitor sets a watchdog timeout delay of 100 
seconds. When the control input is low, the OSC SEL pin is driven 
high, selecting the internal oscillator. The 100ms or the 1.6 sec 
period is chosen, depending on which diode in Figure 14 is used. 


+5V 


Reset 
Input 
2kQ 
N-Channel 


10kQ2 


Figure 10. Reset on Overvoitage or Undervoltage 


+5V 


PFO Signal to 
uP I/O Pin 


II 


1/0 Pin 


to Battery 


Figure 11. Backup Battery Monitor with Optional Test Load 


+5V 


Watchdog 
Strobe 


Watchdog 
Disable 


Figure 13. Disabling the Watchdog under Program Control 


Low Battery 
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MP690/692 MP691/693 


Vy =8.75V Vy =1.2V 1 fl, it 
V. =7.6V " (1 +e * Ra) 
Hysteresis = 1.15V Rt 5V —1.25V) RI 

Vy = 1.2V to oe, eae 

H ( * 'R2 * 1.25 (SR3 + RA) ) 

; R1 
H = 5V — 
ysteresis 5V x R3 


Assuming R4 « R3 


Figure 12. Adding Hysteresis to the Power Fail Voltage 
Comparator 


+5V 


Low = Internal Watchdog 
Timeout 
> 


osc seL Voc 


Hi = External 
Watchdog 
Timeout ~ 


a esters ae Sle encores 


Connect for 

1.6 sec Timeout 
when Internal 
Timeout is Selected 


Connect for 
100ms Internal 
Timeout 


Figure 14. Selecting Internal or External Watchdog Timeout 


MP690/692 MP691/693 
Table 2. Input and Output Status In Battery Backup Mode 


Vaarr is connected to V,,,, via internal MOSFET. 
RESET 


WDI WD1I is internally disconnected from its internal pullup and does not source or sink current as long as its input 
voltage is between GND and V The input voltage does not affect supply current. 


Logic high. 


OUT" 


The Power Fail Comparator is turned off and the Power Fail Input voltage has no effect on the Power Fail 
Output. 


Logic low. 


CE IN has a 2uA input pullup current source. Float or drive high to minimize supply current. 


Logic high. 
OSC IN is ignored. 
OSC SEL is ignored. 


Approximately 12uA is drawn from the V,,7+ 
The supply current is 1A maximum when V_,, is less than V 


input when V_,, is between V,,, 
- 700mV. 


77+ 100mV and V,..- 700mV. 


BATT 


Lead #1 
0.025 41 
0.291 pay a (0.635) 
(7.391) 
0.060 +0.005 
“=l 4 59420.127) 
0.290 - 0.320. 
9200 (7.366- 8.128) 9 4. sae 
0.020 — 0.070 — ¥Y (4.064) 
0.508 — 1.778 a 
( ys (3.175) MIN 
r 0° 10° , 
0.060 i ~ 0.008 — 0.012 
MAX — I ona 0 408 
(1.524) (0.203 — 0.305) 
0.018+0.002_ 
0.100 +0.010 (0.457 0.051) 0.385 +0.025 
(2.540 +0.254) (9.779 + 0.635) 


8 LEAD CERDIP (D) 
@iq = 125°C/W 
Qi, = 55°C/W 
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MP690/692 MP691/693 


Lead #1 


= I 


0.291-—0.299 0.344-0.364  0.394-0.419 
(7.390 — 7.959) (8.738 — 9.246) (10.008 — 10.643) 


a 


_. LL SESS psc 


(1.270) 
0.014 - 0.019 
(0.356 — 0.482) 
0.092 - 0.104 
(2.337 — 2.642) eg 0.015 
(0.381) 


pam I 
ered FAST 
a Lat Tan J Tl 


0.003-0.011 _ | (2.250 — 2.450) 
(0.076 — 0.279) (0 (0.229 — 0.305) 0. 305) 
16 Lead Small Outline, Wide (WG) 
8ja= 105 2 C/W 
Bjc = 60° C/W 
0.780 
(19.812) — 
a 0.030 - 0.110 pan 
0.250 +0.005 (0.762 — 2.794) 
(6.350 +0.127) 
0.025 +0.015 | a 
(0.635 +0.381) 
0.300 — 0.320 
0.040 0.020 (7.620 — 8.128) 


Sa | 
(1.016) } (0.508) 
0.130+0.005 
3.302 +0.127 a ’ | Ratt 
hg 


0.020 - . 
0.508) tle aaa he IN | (0.229 — 0.381) 
0.018 + 0.003. —4 003 


0.009- 0.015 
+ 0.025 
0.325 
(0.457 +0.076) 9. 499+0.010 — 0.015 
2.540 40.254 + 0.635 
(8.255 * ) 


16 Lead Plastic DIP (P) 


8ja = 100° C/W 
Big = BOC/W 
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MP690/692 MP691/693 


0.785 
(19.939) 
Lead #1 
Aan = 
Lead #1 ae oa RAD 
0.291 ; 
| : ——=—_ MAX LV 
0.030-0.110 pan (7.391) 
0.250 + 0.005 0.762 — 2.794 
(6.350 + 0.127) 0.050 vane _ - 
0.025 + 0.015 1.270 0.290 — 0.320 
————— _ 0.300 — 0.320 os ————— 
(0.635 + 0.381) 0.040 ——————— 0.060 + 0.005 (7.366 — 8.128) 
’ JY (0.508 la 
0.130 40.005 +—— 0.125 (0.508) 0.160 ray 0.125 san 
(3.302 +0.127) it [ (3.175) MIN (4.064) qt 1 (3.175) FRA 
0.020 } LC | 
MIN 0.009-0.015  0.020-0.070 a 0.008 — 0.012 
0°- 10° _— -10 see all 
(0.508) i an (0.229-0.381) (0.508 — 1.778) ia nee po | | (0.203 — 0.305) 
0.018 = 0.003 0.100 + 0.010 (0.457 +0.051) 
(0.457 + 0.076) 0.100 + 0.010 0.325 * 9:025 (2.540 + 0.254) 0.385 + 0.025 
(2.540 + 0.254) — 0.015 (9.779 + 0.635) 
+ 0.635 
(s.255° So ) 
8 LEAD PLASTIC DIP (P) 16 LEAD CERDIP (D) 
8ja = 120° C/(W 8jq = 100°C/W 
Bic = 70° C/W Bic = 50°C/W 


Pin Configuration 


MP690 & MP692 MP691 & MP693 


GND 


BATT ON 
top view LOW LINE 


8-pin DIP OSC IN 
OSC SEL 


top view 


16-pin DIP 
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Ch) Supertex inc. 


CMOS Photo-Electric Smoke 
Detector Integrated Circuit 


Ordering Information 


[Device [Package [Order No. 
SD2 16-Pin Plastic SD2P 


Features 
[] 6yA— Average Standby Current 


L] Minimum Cost of External Components 


[] 1mV Sensitivity 


[] 8to1 Increase of Sample Rate when smoke detected 
[] Improved Noise Rejection by multiple sampling 

[} Automatic LED Supervisor Alarm 

[] Multi-Station Input/Output Capability 

(} Horn Modulation Mode Control 


Piezoelectric Horn Driver 


Smoke Sensitivity Adjustable by single resistor 


Self-contained Oscillator requires only a resistor 


Absolute Maximum Ratings 


-0.5V to +15.0V 
-0.5 to VDD +0.5V 
+10mA 

-40°C to +100°C 
0°C to +55°C 


Supply Voltage 

Input Voltage, All inputs 
Input Current, Any Input 
Storage Temperature Range 


Operating Free Air Temperature Range 


Power Dissipation (Package) 300mW 
Continuous Output Drive Current 25mA 
Lead Temperature (Soldering, 10 sec) 300°C 
Relative Humidity 90% 
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General Description 


This low power CMOS circuit is intended for use in a pulsed LED/ 
silicon cell smoke detector system. It is designed for use in low 
power, battery operated, consumer applications with a minimum 
of external components. This device meets UL217 requirements 
and is available in a 16-pin plastic DIP. 


Pin Configuration 


PHOTODIODE a, Von 
Cuewony LED PRE-DRIVER 
LATCH/RESET LED SUP'R 
LOW BATT ADJ ie) 
SENS ADJ OP MONITOR 
HORN MODUL | 6 | FEEDBACK 
RT iMING HORN 1 
Ven| 8 | | 9 | HORN 2 
top view 
16-pin DIP 


Electrical Characteristics Sb2 


(w/R-(7) = 22 Meg Q then f,., = 485 Hz; T, = 25° C;V_.,,. = 9V, unless otherwise specified) 


[Symbot_[Parameter_——~=S«d’SMin”—~«|— yp [Mex] Units | Conditions 
PI I ik 


Photodiode Input Signal Sensitivity 


TLep = 100p sec 


ae A 
Horn Modulation | Horn Modulation Frequency = Obi a ee ” 6 to V,, 


snake Detected 
Low Battery/LED @ fose = 485 Hz 
Supervisor Trouble mSec R(7) = 22 Meg Q 
Alarm Pulse Width 
Low Battery/LED ms ca = 485 Hz 
Supervisor Alarm Period = 22 Meg Q 
Horn Output Current Vo = a Sink 
Vo = 8V Source 
Feedback Input Voltage Range Typical Min and Max. 
Not 100% tested 
Operation Monitor = 2.0V 
Output Current, Source 
iF ptr | 0 | VO Output Source Current Source Current V, | Vos Vag 10 | nol | Vos Vag 10 | 
ant Alarm Trigger Voltage 0.6 aes Sink sical 20mA 
typical at V,,. = 4.5V 
ViW -ON LED Supervisor, upper hed 
Threshold Range 
LED Supervisor, Safe Region - 2. | Voy > 2.5 | at te 
Vion LED Supervisor, lower - 4.0 
Threshold Range 


a LED Output Source Current 


Photodiode Sample Pulse 
Period (Smoke Detected) 


Photodiode Sample Pulse 
Period (Smoke Geta 
1 ae Standby Supply Current 10.0 = 22 eaten Q 

= 9.0, Non-Alarm Mode 


mA Vi ep = SV 
7 = 485 Hz 


sec lec = 485 Hz 
R(7) = 22 pee Q 
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SD2 


Pin Definition 


pPint Name —C—C‘“‘NCC‘*éFunction 
1 | Photodiode Input Connect the cathode of a VTS-4085S, or equivalent, to pin 1. Connect the anode to V_,,. The 
typical allowed signal range is from V_,. to V,, - 1.0V. 


2 | Memory Capacitor Input The capacitor may range from 0.01uF to 0.05uF and should have low leakage. The detector 
sensitivity increases with increasing capacitance. 


3 | Latch/Reset Input When connected to V,,,, the detector will latch on at the first detection of smoke alarm. When 
connected to V.,., the alarm will not latch on detection of smoke and the low battery condition 
will not override the smoke alarm condition. Reset after latching is accomplished by 
momentarily connecting this pin to VSS until the horn silences. The Latch/Reset Input only 
affects the local smoke alarm response. 


4 | Low Battery Threshold The nominal threshold of the battery alarm is 7.7 volts. The alarm can be raised by connecting 
Adjustment a resistor to ground, and lowered by connecting a resistor to V,,_. 


Smoke Sensitivity Adjustment A resistor or potentiometer to ground is used to adjust the duration of the LED pulse and 
thereby the Smoke Sensitivity. Pulse duration is proportional to the resistor value and varies 
approximately 100usec per megohm. 


Horn Modulation Control Input When connected to V,,,, the Horn will pulse ON and OFF at approximately 8 Hz, with the ON 
time exceeding the OFF time. When connected to V.., the “Smoke” alarm will sound the Horn 
continuously. This control only affects the “Smoke” alarm condition. 


7 | Timing Resistor A nominal resistor value of 22 megohms to V.,, sets the oscillator frequency to 485 Hz. Thus: 
a) The IRLED pulses every 8 seconds in standby. 
b) The OPERATION MONITOR LED pulses very 35 seconds in standby. 
c) The Horn modulation (ON-OFF) frequency is approximately 8Hz. 
d) The Low Battery or LED SUPERVISOR trouble pulse to the Horn will occur every 35 
seconds, with 17ms duration. 
) The IR LED will pulse every 1 second when smoke is detected. 
) The Horn will be silenced just before each IR LED pulse for 4.2 ms, to reduce electro- 
magnetic interference. 


P 8IV Connect this pin to circuit common, the lowest potential. 

| 9 | Horn Output 2 This terminal is connected to the brass electrode of the piezoelectric horn. 

Horn Output 1 This pin is connected to the large silver electrode of the piezoelectric horn. 

Horn Feedback This pin is connected to the small silver electrode of the piezoelectric horn. 
1 


first detected. This occurs before the alarm sounds and indicates that the detector is in speed- 
up mode (1.0 second LED pulse period). This output indicates which unit is alarming in mul- 
tiple station applications. When this output is used for both local LED indication and remote 
logic, a resistor must be placed in series with the LED. 


Multiple Station Input/Output This Input/Output may be connected via twisted pairs to at least 20 other units. The output 


12 | Operation Monitor This output is a current source of 4mA for driving a visible LED. The LED will flash for 17ms 
every 35 seconds under normal conditions. The LED will be ON continuously when smoke is 
| 


goes high after at least two consecutive smoke detections have been made. The output 
structure allows units of different operating voltages to be connected together with no 
impairment of performance or excessive loading of the higher voltage units. There is an active 
pull-down on the output. Because of the high currents sourcing capability of the output, this 
pin should never be connected to V... via a low impedance path. An Input level of greater than 
0.6V,,, volts is required to ensure a local alarm. 


4} LED Supervisor This pin must be connected to the LED circuit as shown. Failures detected are open or shorted 
conditions in the LED and Driver circuit. A failure is indicated by a local pulsed trouble alarm. 
To defeat this feature, pin 14 must be tied to a voltage about 1.5-volts below V 
in most applications. 


LED Pre-Driver Output This terminal can source about 13mA. The output voltage is zener clamped at approximately 


pp OF to pin 2 


6.7V and the current becomes limited. The LED current set resistor may be put in the collector 
circuit, below the LED, but the LED current and therefore the Sensitivity of the smoke detector 
will vary with supply voltage. 
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Pin Definition (cont.) 


This pin is connected to the positive battery terminal. Pin 16 should be solidly connected to 
the V,,,, side of both the photodiode and the memory capacitor. A V., guard-ring type foil path 
around pins 1 and 2 will enhance noise immunity of the detection circuit. This circuit will 
operate from 7 to 10 volts, although average standby current will increase with supply voltage. 
Protect the integrated circuit from polarity reversal. 


9,10 | Alternate Driver for Electro- When the smoke detector circuit is used to drive either a transistorized mechanical or electro- 
Mechanical Horns mechanical horn, the feedback (pin 11) must be connected to V,,,. When an alarm condition 


is not present, pin 10 will be at V.,. and pin 9 willbe at V... When an alarm condition is present, 
pin 10 will switch from V.,,, to V,, and pin 9 will switch from V... to V.,,. Both horn outputs are 
capable of sinking or sourcing more than 100mA at a 9-volt supply voltage. Limit the steady 
state on current to 25mA. 


|__| Transistorized Mech. Horn The control tab of the horn is connected to pin 9 and pin 10 is left open. 


7 Electro-Mechanical Horn Pin 9 is connected through a resistor to the base of an NPN horn driver transistor. Pin 10 is 
left open. 


Timing Waveform 


* Single Smoke! Two Consecutive | Missing Smoke i \ Single Smoke 
7 Detection | Smoke — Detection | Detection 
! | 


t+, __+____+ 


| No | 
SMOKE ! | | | Smoke | 


1 
| 
Latch Mode 
| 
| 
| 


CONDITION « Bs >\<—— 8s —_>}< 8s. —_>}e 8s —_>}e—___ 8s — >} 8s —_>| 
PRE-DRIVER 
(PIN 15) — el be — G8 — | be— 10s 7 

17ms ms 

>| <— >| <— =a 3.50s —_— —>| — 


1.5s 
OP/MON 
(PIN 12) 
1.5s —* 2.0s 
iol Remote 
| t 
1/0 | | | | | | jis | 


(PIN 13) 
HORN 1 
(PIN 10) | | | | 7| . a | | | 

Trouble Alarm Low Battery 

Pulse Override 
HORN 2 | | sf LL Ld 
(PIN 9) 

Latching Reset 
LATCH MODE ee 
(PIN 3) 
Low Battery Condition 

LOW BATTERY 
CONDITION 
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Truth Table 


Remote X 
Smoke X 
Local T (A) Xx 

Smoke T (A) 


Local 


Smoke 


Latched 


Batt Disable 
a Disable 


T — Logical TRUE, Analog Condition 

F — Logical FALSE, Analog Condition 

H — Logical HIGH, Digital Level or Driver Sourcing 
L — Logical LOW, Digital Level or Driver Sinking 

P — Output PULSE HIGH, Normally LOW 

N — No Signal Applied / Open 

X — Unspecified 

A — After two consecutive smoke detections 

B — After one smoke detection 


Block Diagram 


HORN “4 6 
MODULATION 


3 
LATCH/RESET O 


1 
PHOTODIODE O = 


2\ 2 


Input Conditions 


Low | LED | Pin3 | Pin4| Pin6| Pin11| Pin13 Pin 12 | Pin 13 | Pin 15 
Batt. | Sup'r| Latch | Batt | Mod'l| Fdbk /O0 OP/MO| I/O LED 
Standby PF] Fl FF] xX | Nn 


Seer eae er ere eer 
ptt Pe 


MEMORY O 
CAPACITOR 
== 
AMP 
ZERO 
REF] — 
LOW 7 
BATTERY O 
ADJUST 
BATTERY 
REF 


LED e 
SUPERVISOR 


SENSITIVITY 5 
ADJUST- 


TIMING 
RESISTOR O 


8 
Vss O—— Vss 


OSC 


SD2 


Output Conditions 


ee eee 


Pulsed to opposite state ONCE every fourth PULSE on pin 15. 

Normal Sample Rate, Typical 8 seconds. 

8 Times Normal Sample Rate, Typical 1.0 second. 

When used with a piezo horn, this signal is oscillating,but considered HIGH. 
When used with a piezo horn, this signal is oscillating. 

Signal will be in non-alarm state 37.5% of time. 


Von VnD 
rE S SPEED-UP 
IN LOGIC 
& SHIFT 
REG. 13, 1/0 


12, OPERATION 


; La | MONITOR 
NO FEEDBACK 
avarM |} HoRN | hho oan 
LOGIC [7] RIVER 
O HORN 2 
a > Us LED 
PRE-DRIVER 
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Operation 


This device utilizes low power CMOS technology to provide all of 
the necessary functions of a battery operated, photoelectric smoke 
detector using a minimum of external components. 


The LED PRE-DRIVER output pulses an external transistor which 
in turn, switches on the infrared light emitting diode at a very low 
duty cycle. The desired IR LED pulse period is determined by the 
value of the external timing resistor. The Smoke Sensitivity is 
adjustable through a trimmer resistor which varies the IR LED pulse 
width. 


The light sensing element is a silicon photovoltaic cell which is held 
at near zero bias to minimize leakage currents. The circuit can 
detect signals as low as 1mV and generate an alarm. The IR LED 
pulse repetition rate increases when smoke is detected. 


For use with a 9-volt battery, an internal zener is incorporated into 
the IC. When the minimum battery voltage is reached (tested during 
the IR LED on pulse), the output produces a short trouble alarm 
pulse or “blip”. The horn is pulsed after every fourth IR LED pulse. 
When the alarm mode control is set for non-latching opera- 


SD2 


tion, the unit will sound a continuous alarm when smoke is detected 
even during low battery conditions. When the alarm mode control 
is set for latching operation, the low battery trouble alarm will 
override the smoke alarm, in accordance with UL21 7specifications. 


The LED SUPERVISOR tests for open or shorted conditions in the 
LED and Driver circuit. For either condition of the IR LED when 
pulsed, failure of the forward voltage to fall between two limits 
produces a trouble alarm pulse on the Horn after every fourth LED 
pulse. 


The Input/Output terminal (I/O) is used to interconnect SD2 units for 
multiple station applications. 


The OPERATION MONITOR pulses a visible LED after every 
fourth IR LED pulse to indicate device operation. For a local Smoke 
detection the LED is driven continuously. 


The Horn Driver circuit self-oscillates with a piezoelectric element 
or enables an electro-mechanical horn when pin 11 is connected to 


Wise 


Typical System — Non-Latching Single Station 


SMOKE CHAMBER 


[O71 =NoTe1 


l ] 
100uF ik | IR | a 
L | LED | 


‘| 
; 


0.05uF 
LOW 
BATTERY Liao 
DISABLE 
ALARM _ 


22MQ2 


\|-—_ 


2N3704 
502 = 
OPTIONAL 


LED 
= INDICATOR 


PIEZOELECTRIC HORN 
CATT — 101FB 


Notes: 1. IR Diode RCA Type SG 1010A or Spectronics Type SE 5455-4 
Clairex Type CLED-1 


2. IR Photo detectors Vactec VTS4085 


IR LED PULSE PERIOD 


MAXIMUM IR LED PULSE DURATION 


Typical Performance Curves (T, = 25°C unless otherwise noted) 


(sec.) 


(PIN 15) (msec) 


TLED vs VDD, 


VDD (VOLTS) 


IR LED vs TLED vs Oscillator 


OSCILLATOR (PIN 7) 
(Hz) 


LOW BATTERY TROUBLE ALARM THRESHOLD 


(VOLTS) 


IR LED - PULSE PERIOD 
(PIN 15) (sec) 


IAVG (LED) = [(IOH(15)) + ILED] —PD_ 


IN RESISTOR TO vss Ball 


all 
aa ell 
PLT Tee TT 

LL LA" iil 


RESISTOR (PIN 4) 
(OHMS) 
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IR LED PULSE DURATION (PIN 15) 


SENSITIVITY (PIN 1)° 


TPD vs VDD 


Ll a a TT CP OO me cee 
a GE Ey ee ee ee 
Soe 


VDD (VOLTS) 


Detector Sensitivity vs CMEM 


MEMORY CAPACITOR 
(uF) 


SD2 


Ch Supertex inc. 


lonization Chamber Type 
Smoke Detector Circuit 


Ordering Information 


[Device [Package [Order No 
SD3A 14 Pin Plastic SD3AP 


Features 


Capable of Directly Driving Piezoelectric Horn 
[} Multiple I/O Station Capability 


(| Low Battery Level Beep Alarm 
(} Continuous or Intermittent Alarm 
_] LowPower Consumption - 10uA Maximum 


High Noise Immunity CMOS Technology 


(] Meets UL217 Requirements 


Uses Economical Zinc Carbon 9V Battery 


[] No Voltage Detection Adjustment Necessary 


(] Optional Battery Impedance Check 


Absolute Maximum Ratings 
-55°C to +150°C 
0°C to +50°C 
+15.0V 


Storage Temperature Range 

Operating Temperature 

Supply Voltage 

Voltage on All Other Pins 
300mW 

5% to 95% 


Power Dissipation 


Relative Humidity Range 


-0.3V to Vp, + 0.3V 
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General Description 


The SD3A is a CMOS integrated circuit designed for an ionization 
chamber type smoke detector that directly drives a piezoelectric 
horn. It satisfies UL217 requirements and is available in a 14-lead 
plastic DIP. 


Designed and built for an efficient, low component count, smoke 
detector system, the SD3A has numerous features that allow 
increased alarm effectiveness and reduced false triggering. With 
an improved offset voltage and built-in hysteresis, this device 
requires less ion source and has increased sensitivity. 


The horn output of this circuit can be a continuous or intermittent 
alarm. An optional LED indicator can be used to monitor the 
battery level. The SD3A operates on a single 9-volt alkaline or zinc 
carbon battery. It also may be used in multiple station connection 
applications. 


Pin Configuration 


top view 


14-pin DIP 


SD3A 


DC Electrical Characteristics 


[_Parameter____| Symbol win | Typ | Wax | Units] Conaltons 

eee ae 

a a a 
Via 


Reference Voltage v tied to external 
0.5 Vun* 3 
resistor 
lonization Chamber Input 0 Input Voltage = 9.0V 
Leakage Current 
lonization Chamber Input 
Offset Voltage 
Input/Output Alarm 
Trigger Voltage 
Input/Output Drive Current et tnesme apa 5 =7.0V; Vj, = 6.0V 


Operating Voltage 75 7.7 No. eae 
Low Voltage Detection 


Necessary 
V..=7.0V; V = 1.0V 
Horn Current sea DD HORN 


Pin Definition 


Le E_ | F _— aTR 


Clock oscillates with a nominal period of 40 sec when an external 1u.F capacitor is connected to 
the clock lead. 

C, The lonization Chamber Reference Input is connected to the other side of the lonization Chamber 
comparator. It is set at 1/2 V.,, generated by an internal resistor network. 

Cg The lonization Chamber Input has high input impedence and is connected to one side of the 
lonization Chamber comparator. 


Input/Output terminal can drive up to 20 units using a simple two wire bus. 
— An optional Light Emitting Diode can be attached to this lead to monitor operation of the SD3A. 


a The Horn Driver Feedback Input is used for a piezoelectric horn feedback connection. 


Ground. 


(Snr ae ae This horn driver output connects to the brass disc of the piezoelectric horn. 
PH, | 10 This horn driver output connects to the top electrode of the piezoelectric horn. 
‘ye | 2 | For Low Voltage Detection Point Adjustment. 


OPT This pin controls the type of horn drive. When tied to V.,, the horn output is continuous. When this 
pin is left open, the horn output is intermittent. 
BATT P18 This lead is for battery Test. 
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Block Diagram 


IcR oO 


00 


Operation 


The SD3A is specifically designed to directly drive a piezoelectric 
horn. In this circuit the ionization chamber input (|,,,,,) is connected 
to the first input of a voltage comparator which responds to a voltage 
drop by activating the horn. The other input of the voltage compara- 
tor is connected to an internal reference voltage preset at V,,,/2. 
This reference voltage can also be adjusted externally by a resistor 
or potentiometer tied to the ionization chamber reference input 
(Ion). Adjustment of the bias voltage sets the sensitivity of the 
chamber to the smoke. 


The horn output of this device can be connected to an electrome- 


.OO1uUF 


— 
| | 


| a 


PIEZOELECTRIC HORN 


Figure 1. 


voo 


CONTROL 


ORIVER 


SD3A 


41 H2 H3 
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chanical horn through an external resistor. The piezoelectric horn 
drive provides a feedback lead for resonance oscillation to boost 
the sound output level at a modulated tone to increase the horn 
effectiveness. 


Low voltage is detected by the internal zener reference and voltage 
detection circuitry. This design allows either utilization of the preset 
low voltage detection level or external adjustment using a resistor 
tied to the low voltage reference (LV,) lead of SD3A. The preset low 
battery voltage detection level is at 7.7 volts + 2.0V. Several 
connection options are illustrated in Figures 1, 2 and 3. 
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SD3A with a Daul lonization Chamber and Piezoelectric Horn together with an LED as battery connection indicator. 
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Figure 2. SD3A with an Amersham DSC A3 Concentric Chamber and an electromechanical Horn. Special features are optional 
R1/R2 resistor network for adjusting comparator trip voltage and built-in test electrode for in-circuit alarm test. 
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Figure 3. SD3A with a Dual lon Chamber, Piezoelectric Horn, LED, Battery Impedance Check, and Intermittent Horn. 


Multiple Station Connection 


The SD3A can drive up to 20 units simultaneously. When any unit beeps. Multiple station connection of SD3A devices requires only 
detects smoke, all the units are triggered. However, when only a simple two-wire bus. 
one unit gives a beep indicating low battery level, only that unit 
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Surface Mount Packages 


Various surface mount packages are available for HVCMOS, DMOS, and CMOS devices. Refer to the respective product data sheet for 
availability and package outline for detailed dimensional drawings. This section also includes lead bend and taping options. 


16 Terminal Type "C" Leadless 
Ceramic Chip Carrier 20 Terminal 
Ceramic Chip Carrier 


16-Lead * 20-Lead * 28-Lead * 
Small Outline Small Outline Small Outline 


28-Lead Plastic Quad 36-Leaded Ceramic Chip Carrier 
"J" Bend Available with "CR", "CF", and "CS" 
Lead Bend Options 


*300 mil wide body. 


13-1 


84-Lead Plastic Quad 
"J" Bend 


UI) 
oe 


=< 


IIS 
FEEL ELELL 


wae 


Die on tape 
(for Tape Automated Bonding) 


13-2 


¢}) Supertex inc. 


Lead Bend Options 


Lead bend options are available in order to retrofit existing boards with small, cost effective, pin-compatible TO-92 packages, or for the 
purpose of surface mounting. 
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Figure 1 
TO-92 leads bent for TO-18 or TO-52 pin circle (Ordering information: Option P015)* 
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Figure 2 
TO-92 leads bent for reversed TO-18 or TO-52 pin circle (Ordering information: Option P016)* 


“Lead lengths are those of original components as shown in the Package Outline Section (i.e., uncropped, unless otherwise specified). 
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Figure 3 
TO-92 leads bent for TO-5 or TO-39 pin circle (Ordering information: Option P017)* 
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Figure 4 
TO-92 leads bent for reversed TO-5 or TO-39 pin circle (Ordering information: Option P018)* 


Figure 5 
TO-92 leads bent for TO-220 (Ordering information: Option P011)* 


*Lead lengths are those of original components as shown in the Package Outline Section (i.e., uncropped, unless otherwise specified). 
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Figure 6 
TO-92 for surface mounting. Leads formed for pad spacing of 0.100" center to center 
(Ordering information: Option P010) 


| a a 
0.175 
0.185 ae Se 


—— 


0.175 
0.185 


0.045 
0.055 
= | 0.010 —<— 0.050 
0.015 Nominal 
0.050 
Nominal 
Figure 7 


TO-92 for surface mounting. Leads formed for pad spacing of 0.050" center to center 
(Ordering information: Option P012) 
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TO-92 Taping Specifications and Winding Styles 
(per EIA Standard RS468) 
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P 12.720,5 Ho 16+0.5 
Po 12.4£0.2 F 5*e5 
P, 3.85 20.5 F,-Fo +0.3 
Po 6.35+0.5 Do 4+0.2 
P3 6.05 t 0.7 £0.2 
W 1827 Ah O+1 
Wo 621 d 0.5072 Cedia. 
W; 9+0.5 R 0.8 
Wo Max. 0.5 a 45 °-60° 
W3 Min. 4.5 L Max. 11 
H 19.5+0.5 Ac O+0.5 


All dimensions in millimeters. 
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STYLE P IS EQUIVALENT TO STYLES A, B, C, D OF REEL PACK 


DEPENDING ON WHICH BOX-FLAP IS OPENED AND WHICH END OF 
THE BOX THE DEVICES ARE FED FROM. 
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STYLE M AMMO PACK IS EQUIVALENT TO STYLES E, F, G, H OF REEL PACK 
DEPENDING ON WHICH BOX-FLAP IS OPENED AND WHICH END OF 
THE BOX THE DEVICES ARE FED FROM 
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Package Outlines 
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TO-220 Power Package 
3-Lead 


Note: Circle (i.e., ®)) indicates JEDEC Reference. 
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14-Lead Ceramic Side Brazed Package 
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18-Lead Ceramic Side-Brazed Package 
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20-Lead Ceramic Side-Brazed Package 


Note: Circle (i.e., (B)) indicates JEDEC Reference. 
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24-Lead Ceramic Side-Brazed Package 


28-Lead Ceramic Side-Brazed Package 


Note: Circle (i.e., (8) ) indicates JEDEC Reference 
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40-Lead Ceramic Side-Brazed Package 


Note: Circle (i.e., (8) ) indicates JEDEC Reference. 
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16-Lead CERDIP Package 
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Note: Circle (i.e., (@) ) indicates SEMI-STANDARD G1.1 STD.1. 
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Note: Circle (i.e., (8) ) indicates SEMI-STANDARD G1.1 STD.1. 
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24-Lead CERDIP Package 


28-Lead CERDIP Package 


Note: Circle (i.e., (B) ) indicates SEMI-STANDARD G1.1 STD.1. 
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14-Lead Plastic Dual-in-Line Package 
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Note: Circle (i.e., (8) ) indicates JEDEC Reference. 
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18-Lead Plastic Dual-in-Line Package 


Note: Circle (i.e., ®) indicates JEDEC Reference. 
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24-Lead Plastic Dual-In-Line Package 


Note: Circle (i.e., 8) ) indicates JEDEC Reference. 
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Representatives/Distributors 


as 


DISTRIBUTORS 


ARIZONA 
ARIZONA COMPONENT CO. 
(602) 269-5655 


CALIFORNIA (NORTH) 
ALL AMERICAN TRANSISTOR 
(408) 287-0190 

IEC 

(916) 424-5297 

IEC 

(408) 435-1000 


CALIFORNIA (SOUTH) 
ALL AMERICAN TRANSISTOR 
(213) 320-0240 

ELMO 

(818) 768-7400 

ZEUS WEST 

(714) 632-6880 
DISTRIBUTED MICROTECH- 
NOLOGY 

(714) 921-1830 

IEC 

(714) 837-9960 

NEUMANN ELECTRONICS 
(619) 695-3005 


CANADA 

MILGRAY ELECTRONICS - 
Toronto 

(416) 756-4481 


COLORADO 
IEC 
(303) 292-6121 


CONNECTICUT 
MILGRAY ELECTRONICS 
(203) 878-5538 


FLORIDA 

ALL AMERICAN TRANSISTOR 
(305) 621-8282 

ZEUS COMPONENTS 

(305) 365-3000 

MILGRAY ELECTRONICS 
(305) 647-5747 

(800) 432-0645 


GEORGIA 

MILGRAY ELECTRONICS 
(404) 446-9777 

(800) 241-5523 


ILLINOIS 

RM ELECTRONICS CO., INC. 
(312) 364-6622 

IEC 

(312) 843-2040 

MILGRAY ELECTRONICS 
(312) 350-0490 


INDIANA 
RM ELECTRONICS CO., INC. 
(317) 291-7110 


KANSAS 
MILGRAY ELECTRONICS 
(913) 236-8800 


MARYLAND 

MILGRAY ELECTRONICS- 
Baltimore 

(301) 995-6169 

MILGRAY ELECTRONICS - 
Columbia 

(301) 621-8169 

(800) 638-6656 


MASSACHUSETTS 
J.V. ELECTRONICS OF 
BOSTON 

(617) 657-6523 

ZEUS CONPONENTS 
(617) 863-8800 

NU HORIZONS 

(617) 777-8800 

SALEM SCIENTIFIC 
(617) 927-5820 
MILGRAY ELECTRONICS 
(617) 657-5900 


MICHIGAN 
RM ELECTRONICS 
(616) 531-9300 


MINNESOTA 
ALL AMERICAN TRANSISTOR 


(612) 884-2220 


NEW JERSEY 

NU HORIZONS 

(201) 882-8300 

MILGRAY ELECTRONICS 
(609) 983-5010 

(800) 257-7111 

GC! CORP. 

(509) 768-6767 


NEW MEXICO 
ELECTRONIC DEVICES CO., 
INC. 

(505) 884-2950 


NEW YORK 

ADD ELECTRONICS 
(716) 924-4760 

(800) 962-2200 

(315) 437-0300 

NU HORIZONS 

(516) 226-6000 

ZEUS ELECTRONICS 
(914) 937-7400 
MILGRAY ELECTRONICS - 
Farmingdale 

(516) 391-3000 

(800) MILGRAY 


MILGRAY ELECTRONICS - 
Rochester 
(716) 235-0830 


OHIO 

SCHUSTER ELECTRONICS 
(513) 489-1400 

(216) 425-8134 

MILGRAY ELECTRONICS 
(216) 447-1520 

(800) 321-0006 

(800) 362-2808 


OREGON 
SHELLEY-RAGON 
(503) 641-1691 
IEC 

(503) 641-1690 


TEXAS 


RM ELECTRONICS CO., INC. 


(214) 263-8361 

(214) 869-2080 

ZEUS COMPONENTS 
(214) 783-7010 

MILGRAY ELECTRONICS 
(214) 248-1603 

(800) 441-9078 


UTAH 

IEC 

(801) 298-1869 

MILGRAY ELECTRONICS 
(801) 272-4999 


WASHINGTON 
SHELLEY-RAGON 
(206) 883-2220 
IEC 

(206) 455-2727 
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REPRESENTATIVES 


ALABAMA 

MACRO MARKETING 
11513 S. Memorial Pkwy 
Huntsville, AL 35803 
(205) 883-9630 

TWX: 810-726-2230 


ARIZONA 

SMS & ASSOCIATES 

7807 E. Greenway Road, Suite 8 
Scottsdale, AZ 85260 

(602) 998-0831 


CALIFORNIA (NORTH) 
CUSTOM TECHNOLOGY 
SALES 

514 Valley Way 

Milpitas, CA 95035 

(408) 263-3660 - 3664 


CALIFORNIA (SOUTH) 
ORION-ECLIPSE SALES, INC. 
828 E. Colorado Blvd., Suite F 
Glendale, CA 91205 

(818) 240-3151 

FAX: (818) 240-3181 


ORION-ECLIPSE SALES, INC. 
6905 Oslo Circle, Suite B1 
Buena Park, CA 90621 

(714) 522-6310 

FAX: (714) 522-6312 


CALIFORNIA 

(SAN DIEGO) 

EARLE ASSOCIATES 

7585 Ronson Road, Suite 200 
San Diego, CA 92111 

(619) 278-5441 

TLX: 314285 EARLE SDG 
FAX: (619) 278-5443 


CANADA 

R.N. LONGMAN SALES - 
Kirkland 

168 Hymus Blvd. 
Kirkland, Quebec 
Canada H9H 3L4 

(514) 694-3911 

TWX: 610-422-3028 

R.N. LONGMAN SALES - 
Mississauga 

1715 Meyerside Drive, Unit 1 
Mississauga, Ontario 
Canada L5T 1C5 

(416) 670-8100 

FAX: (416) 670-1384 
TWX: 610-422-3028 


R.N. LONGMAN SALES - 


Coquitlam 
310-218 Blue Mountain Street 15 
Coquitlam, B.C. — 


Canada V3K 4H2 
FAX: (604) 273-5477 


COLORADO 

FRONT RANGE MARKETING 
3100 Arapahoe Road 

Suite 404 

Boulder, CO 80303 

(303) 443-4780 

FAX: (303) 497-0371 


CONNECTICUT 

ED GLASS ASSOCIATES 
120 Sylvan Drive, Suite 2 
Englewood Cliffs, NJ 07632 
(201) 592-0200 

FAX: (201) 592-0488 


FLORIDA 
DYNE-A-MARK CORP. 
1001 NW 62nd Street, Suite 180 
Ft. Lauderdale, FL 33309 
(305) 771-6501 

TWX: 510-956-9872 
DYNE-A-MARK CORP. 
573 S. Duncan Avenue 
Clearwater, FL 33515 
(813) 441-4702 

TWX: 810-866-0438 


DYNE-A-MARK CORP. 

500 E. Semoran Blvd., Suite 15A 
Casselberry, FL 32707 

(305) 831-2822 

FAX: (305) 834-4524 


GEORGIA 

MACRO MARKETING 
3040 Holcomb Bridge Road 
Suite J-2 

Norcross, GA 30071 

(404) 662-5580 


ILLINOIS 

JANUS CORP. 

650 E. Devon Avenue 
Itasca, IL 60143 

(312) 250-9650 

FAX: (312) 250-8761 


INDIANA 

ARETE SALES 

918 Fry Road, Suite B 
Greenwood, IN 46142 
(317) 882-4407 

FAX: (317) 888-8416 
ARETE SALES 

2260 Lake Avenue 

Ft. Wayne, IN 46805 
(219) 423-1478 

FAX: (219) 240-1440 


KANSAS 

BC ELECTRONICS 
1140 Adams 
Kansas City, KS 66103 
(913) 342-1211 
TWX: 910-749-6414 
BC ELECTRONICS 
2421 Yellowstone 
Witchita, KS 67215 
(316) 722-0104 
TWX: 910-741-6804 


MARYLAND 

ROBERT ELECTRONIC SALES 
5525 Twin Knolls Road 

Suite 325 

Columbia, MD 21045 

(301) 995-1900 


MASSACHUSETTS 
MILL-BERN ASSOCIATES 
2 Mack Road 

Woburn, MA 01801 

(617) 932-2311 

FAX: (617) 932-9594 


MICHIGAN 
ARETE SALES 
2260 Lake Avenue 
Ft. Wayne, IN 46805 
(219) 423-1478 


MINNESOTA 
SMILEY-SCOTT ASSOCIATES 
9001 E. Bloomington Frwy, 
Suite 118 

Bloomington, MN 55420 

(612) 888-5551 

FAX: (612) 888-9754 


MISSOURI 

BC ELECTRONICS 
500 Airport Road 

St. Louis, MO 63135 
(314) 521-6683 
TWX: 910-762-0600 


NEW YORK 
GEN-TECH ELECTRONIC 
SALES 

4855 Executive Drive 
Liverpool, NY 13088 

(315) 451-3480 


GEN-TECH ELECTRONIC 
SALES 

(SOUTHERN TIER) 

5 Arbutus MR 97 
Binghampton, NY 13901 
(607) 648-8833 


ED GLASS ASSOCIATES 
120 Sylan Drive, Suite 2 
Englewood Cliffs, NJ 07632 
(201) 592-0200 


NEW JERSEY (NORTH) 
ED GLASS ASSOCIATES 
120 Sylvan Drive, Suite 2 
Englewood Cliffs, NJ 07632 
(201) 592-0200 


NEW JERSEY (SOUTH) 
DELTA TECHNICAL SALES, 
INC. 

Willow Wood Office Center 
3901 Commerce Avenue, 
Suite 180 

Willow Grove, PA 19090 

(215) 657-7250 

TWX: 510-601-1858 


15-2 


OHIO 

OMEGA SALES INC. 
240 W. Elmwood Dr., 
Suite 20165 
Centerville, OH 45459 
(513) 434-5507 

FAX: (513) 434-5772 


OMEGA SALES, INC. 

20475 Farnsleigh Rd., Suite 106 
Shaker Heights, OH 44122 
(216) 751-9600 

FAX: (216) 751-7430 


OREGON 

ELECTRONIC COMPONENT 
SALES 

15255 SW 72ND Avenue, 
Suite C 

Tigard, OR 97224 

(503) 245-2342 

FAX: (503) 684-6436 


PENNSYLVANIA 
(WESTERN) 

OMEGA SALES, INC. 

2431 Milton Road 

University Heights, OH 44118 
(216) 318-1404 


PENNSYLVANIA 
(EASTERN) 

DELTA TECHNICAL SALES, 
INC. 

Willow Wood Office Center 
3901 Commerce Avenue, 
Suite 180 

Willow Grove, PA 19090 
(215) 657-7250 

TWX: 510-601-1858 


TEXAS 

T.L. MARKETING 
12200 Stemmons Frwy 
Suite 317 

Dallas, TX 75234 
(214) 484-6800 

TWX: 910-861-4149 
FAX: (214) 241-9315 


T.L. MARKETING 

7745 Chevy Chase Drive 
Suite 360 

Austin, TX 78752 

(512) 453-4586 


T.L. MARKETING 
810 Hwy 6 #120 
Houston, TX 77079 
(713) 589-2763 


UTAH 

FRONT RANGE MARKETING 
7050 Union Park Center 

Suite 440 

Midvale, UT 

(801) 566-2500 

FAX: (801) 566-2951 


VIRGINIA 

DELTA II] ASSOCIATES 
12616 E. Hampton Drive 
Midlothian, VA 23113 
(804) 379-1816 


WASHINGTON 
ELECTRONIC COMPONENT 
SALES 

9311 S.E. 36TH 

Mercer Island, WA 98040 
(206) 232-9301 

FAX: (206) 232-1095 


WISCONSIN 

JANUS, INC. 

W239 N 1690 Busse Road 
Suite 203 

Waukesha, WI 53188 
(414) 542-7575 

FAX: (414) 542-7634 


INTERNATIONAL 


AUSTRALIA / 

NEW ZEALAND 
SOANAR ELECTRONICS 
TEL: 038950222 

TLX: 790-34303 

FAX: (038) 907198 


AUSTRIA 

ING. E. STEINER 

TEL: (0222) 82-74-74-0 
TLX: 135026.EAS 


BELGIUM 

RODELCO NV ELECTRONICS 
TEL: 02 7205013 

TLX: 61415 RODL B 

FAX: 02 7202048 


DENMARK 
C-88 AS 

TEL: (1) 244888 
TLX: 41198 
FAX: (1) 244889 


FINLAND 

TURION OY 

TEL: 90 372 144 

TLX: 124388 TURIO SF 


FRANCE 

A2M 

TEL: (1) 395491 13 
TLX: 698376 


INTERNATIONAL SEMICON- 
DUCTOR 

TEL: 33 1 45 06 42 75 

TLX: 614596 Attn: I.C.S. 

FAX: 1 45 06 46 99 

ASAP 

TEL: 3 043 8233 

TLX: 842698887 

FAX: (1) 30570719 


HONG KONG 
A & N ENTERPRISES 


TEL: 5 461179 

TLX: 65218 MCLWW HX 
LEADERTRONICS CO. 
TEL: 3 890384/3 890385 
TLX: 32581 LADTC HX 
FAX: 3 7978429 


INDIA 

SARAS ELECTRONIC 
TEL: 044 3249 

TLX: 041-6937 PCOA IN 


ISRAEL 
E.I.M. INTERNATIONAL 


ELECTRONIC 

TEL: 03 9233257 

TLX: 922 381144 EIM IL 
FAX: 03 9244857 


ITALY 
SILVERSTAR 
TEL: 024996 
TLX: 332189 SIL 
FAX: 2435594 


JAPAN 
MICROTEK, INC. 
TEL: 03363231 
TLX: 781 27466 
FAX: 03 3695623 


SYSTEMS MARKETING 
TEL: 03-254-2751 

TLX: 781-222 5276 
FAX: 03 254 3288 


KOREA 

YEONIL CO., LTD 
TEL: 02 244 7492 | 

02 247 0706 7 

TLX: K241123 YEONIL 


LEADERTRONICS KOREA CO. 


TEL: 02 548 094 
TEL: 02 548 0943 
TLX: K32502 HOJIN 
FAX: 02 540-0608 


NETHERLANDS 
RODELCO B.V. 
ELECTRONICS 

TEL: 076 784911 
TLX: 54195 RODL NL 
FAX: 076 710029 


NORWAY 

E.B. NORTELCO 
TEL: 47 2 64 90 50 
TLX: 76743 TELCO N 
FAX: 47 2 64 74 00 


SINGAPORE 


SEAMAX ENGINEERING 


PRIVATE LTD 

TEL: 7476155 

TLX: RS 51147 SEAMA 
FAX: 65 7447653 


SPAIN 

AMITRON, S.A. 
TEL: 1 241 54 02 
TLX: 45 550 AMIT E 
FAX: 1 248 79 58 


SWEDEN 

INTEGRERAD ELEKTRONIK 
KOMPONENTAR AB 

TEL: 08 80 4685 

TLX: 812 5126 INTEL 


SWITZERLAND 
EGLI FISCHER 
TEL: 01 209 81 11 
TLX: 53762 

FAX: 201 22 75 


TAIWAN 

COMMAX TECHNOLOGIES. 
INC. 

TEL: 02 772 7205 

TLX: 888816 CT ENT 

FAX: 02 752 2088 


SPIROX TAIWAN LTD. 
TEL: 02 565 2878 
FAX: 02 511 8255 


UNITED KINGDON 
KUDOS ELECTRONICS LTD 
TEL: 0734 351010 

TLX: 847575 

FAX: 0734 351030 


WEST GERMANY 
INFRATECH 

TEL: 04 08 17 578 

TLX: 841 213513 
SCANTEC 

TEL: 89 13 40 93 

TLX: 841 5213219 
TOPAS ELECTRONIC GMBM 
TEL: 0511 345691 

TLX: 9218176 

SCANTEC GMBH 

TEL: 07021 54027 

TLX: 7267486 

FAX: 7021 82568 
MILGRAY ELECTRONICS 
GMBH 

TEL:07161 73054 8 

TLX: 727269 MILO 

FAX: 07161 76855 
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If you are interested in receiving new product information and new data sheets as they are published, 


please fill out this card and return it to Supertex (postage paid in the U.S.). 


Yes, | am interested. (| lam anew potential customer. 
Please add my name to your mailing list. (| lam acurrent customer. 
sf ROWED LS MARES SV OLA ELSI 8, RTA OR ORI (| lama past customer. 
_| Have a sales representative contact me. 


My product interest is: 


isaeei HVCMOS 5) CMOS 

_}| DMOS (} HI-REL 
Title 

- Product applications: 
Company 
Address Oo OO Where did you first hear of Supertex? 
(| Advertisement Press Release 

City State Zip _ [1 Technical Article | Other 
( ) 
Phone : - Ext | Which Supertex products have you used? 
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(} DMOS () HI-REL 
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1225 Bordeaux Drive 
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ATTN: Marketing Communications 
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IN THE 
UNITED STATES 


SALES OFFICES 


Eastern U.S. — Supertex, Inc. Central U.S. — Supertex, Inc. Western U.S. — Supertex, Inc. 

120 Sylvan Avenue, Suite 3 7608 Fox River Court 22726 Islamare 

Englewood Cliffs, NJ 07632 Fort Worth, TX 76112 El Toro, CA 92630 

(201) 947-3844 FAX: (201) 947-2802 (817) 457-5677 FAX: (817) 457-9269 (714) 533-0481 FAX: (714) 837-1564 


Ch Supertex inc. 
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1225 Bordeaux Drive * Sunnyvale, California 94088-3607 
TEL: (408) 744-0100 + TLX: 6839143 SUPTX « FAX: (408) 734-5247 


